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THIN FILM SEMICONDUCTOR DEVICE, LIQUID CRYSTAL DISPLAY, AND 
ITS 

MANUFACTURE, AND ELECTRONIC EQUIPMENT 

PUB. NO.: 09-116167 [JP 9116167 A] 
PUBLISHED: May 02, 1997 (19970502) 
I NVENTOR (s) : Ml YASAKA M I TSUTOSH I 
TAKENAKA SATOSHI 

APPLICANT(s) : SE I KO EPSON CORP [000236] (A Japanese Company or Corporat i on) 

, JP (Japan) 
APPL. NO. : 07-339750 [JP 95339750] 
FILED: December 26, 1995 (19951226) 

INTL CLASS: [6] H01L-029/786 ; G02F-001/136 ; HOI L-021/8238 ; 
H01L-027/092; 

HOI L-021/336 

JAPIO CLASS: 42.2 (ELECTRONICS — Solid State Components); 29.2 
(PRECISION 

INSTRUMENTS — Optical Equipment); 44.9 (COMMUNICATION — 
Other) 

JAPIO KEYW0RD:R002 (LASERS): R004 (PLASMA); R011 (LIQUID CRYSTALS) ; R096 
(ELECTRONIC MATERIALS — Glass Conductors); R097 

(ELECTRONIC 

MATERIALS — Metal Oxide Semiconductors, MOS) ; R100 
(ELECTRONIC MATERIALS — Ion Implantation) 

ABSTRACT 

PROBLEM TO BE SOLVED: To provide a film semiconductor device and a liquid 
crystal display where the improvement of quality in indication, etc., can 
be made by putting each TFT in LDD structure thereby speeding up the 
operation in a CMOS circuit, and also, by optimizing the electric property 
of each TFT each individually. 



SOLUTION: In an active matrix substrate 1, for the purpose of lightening 
the intensity of electric fields at the drain end, at the source regions 
11, 21, and 31, and the drain regions 12, 22, and 32, the sections opposed 
to the ends of gate electrodes are lightly doped source regions 111, 211, 
and 311, and lightly doped drain regions 121, 221, and 321. At the n-type 
TFTs 10 and 20, theconcentrationof impur i ties in the lightly doped source 
regions 111 and 211 and the lightly doped drain regions 121 and 221 is 
0. 5X10 (sup 18) cm (sup -3), but at the p-type TFT 30, it is higher than that, 
and the concentration of impurities in the lightly doped source region 311 
and the lightly doped drain region 321 is 2.0X10(sup 19)cm(sup -3). 
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(57) [£&] 

[RSI &TFT£LDD«ifi£^££ifcJ;oTC 
MOS|iIK^43WSIftfPSiiS»lkTSti:t)JC, §TF 

[**^ai 7^f^yTh"J^xS(glT(t HI/ 

sv-xi® ill, 211, 311, *5ct^flsaiae h 

W>(8« 1 2 1, 2 2 1, 3 2 lCft^WSo 

FT 1 0 , 2 0TI1 fi*«y-Xfi8lll, 2 
1 1 , 43 J;£W£jBffi H U"Y 12 1, 2 2 1 

0. 5 x l 0 18 cm- 5 TJ)5^ Pi(DTF 
T3 0T11 ^-tUkOfcSK, fil*V-7«*3 1 1 
^WffigHl/^f >«B«3 2 10^F*e«i»ffitt, 2. 
0X10" cm- 3 T-&£o 



10 20 30 

i t J 
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[W*3Bl] NS!;&«fctfPffi©«Blh5>-:>Xi'K:«fc 
WfBNS*3«fctXPMO^h7>v 5 X^«, y-X • h* 

"fete, 

-r >«*©^»e«»fttt. iwfiNS!©»«h5>s?xi' 
K::few-*ffiiEfls»«y*-x • Hu-r >««©3Ftt*»« io 

ClitiSt L TiS «r» CI t &ft ft £ T 3 »i¥S»Si» 

5X10"cm-'*^*!j3. 0X1 20 

x^c*5tt5f}iaeffisy-x • vu-omm^mm 
mmt, mo. 2xio"cm- ! *^8o. 5x10' 8 

c m" s S-T©16H»;:*S d £ fr*»Bt^i»{*:* 

Bo 

Nffl:&.fctfPS!©«yth5>s?xd'©te»aEy— X • K 
U-f >«*S*J*T*¥»#it©ltJP* t t U HKffl 
EP3!©*Bth5>5>X*lc;l3ttaifflE«»«y— X • 30 

<t Cp r P L D D t&^jt 

1. 2xiO ,I cm" ! ^C JrPl H • t^l. 8X10" 
c m" 1 

[fit** 5] f»*3S4tC4o^T, ttt^ 
1 X 1 0" 5 cm^ t £4. 5 X 1 0" 6 cm 

1. 2X10 l! cm"^C Dr PLDD 

2. 4X10"cm" , ^C DrU DD 

3 ^ Cd r P L DD CdtNLDD ^ 

5r^fc-r$eH ic ft « ^ t ft t -r * *K¥9Mt:siB. 

lxl0"'cmSt^4. 5xi0"'cm 

KssBi¥»«:SBttfs *ji i i 1 ©i*iufna>©JH 
tc t e« * ntg * m xm •& * sitst t -r * tfis. 

0tt«-rCMOS0K*«l(ST*JBli»*a!45J:^»2 50 
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©W«th7>^X^tt«fl^ , o-fc^CT«|jfi$n. ME 
N£:|3J;tfPS!©*gth5>5?Xi'©te»«y-X • H 

EN$!©*Mft h 5 >3?Z^C45lt*«»Efi«flEy— X • 

tCDrSLDD fat & it 

2. 4X10"cm" I ^C Dri s LD p- t^6. 0X10 11 
c m" ! 

1 x 1 0" 6 c t £4. 5X10' 5 cra 
[ft** 8] W**lt;i:fe^T, HJiaNSfeJctfPS! 

ftSfES-^n^nCD ,NLDDtC DrPlDD t^T^ii LfcPS 

CdtNUD iCur PIDD fc£<^CiS 
3 ^ CdtPLDd / CorNLDD ^ 5 

ixi0"'cm^t^4. 5X10"'cm 
*#»fc-r*H»=»* - i £t£ft fcf*««¥3H*:3S«. 
[»*5H10] tt##lfc:*3l^T, lMEN3!43J:tfP 

>ffi^£«JTf £¥^#BI©BgJP£ t tU JEK 
NIBNlCffR h 5 >3>X*K*Stt*tllEffi»SEy-X 

• FK>Ii©^M«S. *3J;^HfflBPMcD*ffi[h 

Tmmmm.&^n^nc* .n.^Cnn izxmm. i>tz 

•t^l. 8 X 1 0 ' ! c m" 2 
• t ^ 6 . 0 X 1 0 " c m" ' 
5 

jffiEKMIslBfflKIK h 5 >S?X**«fctfl»EB*ffl»R 

h7>vX^H y— 7. • KKXfiaO'S^, ^— h 

u 

sfrts^ i mnmommmmm t ? >vt>& i:*tt*iia 
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mnm<DmW)®&m iih7>vx^ iz&vzmzi&m 
«y-x • >fi*o^*E«»*i:itl!l!bT«nc. 

[«5tc3S16] 4 75S1 5C45l»T. flttEP 10 

-X • H U-f >««©3F»E*»*tt. ffiBBNS!©«ftl3 

[|»*5I17] »*«16C*C»T. WEPlOEIl 

b5>^X^»c:fett-2>H(rfBflS«g£y-X • HK>Si 
O^ttftjaKC^LTlSieffifA^lWSffifSTOttHfC* 20 
* H i 1 T 4 BEASTS*. 

M*«18] ffigttgl 4 7551 7K*l>T, MfBN 

CDgglblHli&ffliiSJK h 9 > vX^ro^-v^kBiScfca^-f 
.,. . w,,« . l. iP , w DrP «. .^TOiS 

0. 8^ (L„,» • W„,, ) / (L DIF -W,,, ) ^ 
1.25 

*D»fc-rct*»«t-r**ii*S*«. 30 

9] ni*Hi 3\z&^x. mmmmmmm 
i mnmommm&mmm b 9 >^^©e»«y-x 

*>E%© J: 0 < T AtME* 2 «SM©^Ki[hI 

JBl**S!««CS:ori»*^tS»«tr*«ft** 40 

[gfc&H 2 0 ] flt$£ 1 9 I'&^T. mFfBm 1 »«9! 
«NHJT<g>9. HfJlBm2^m^«PMT'*4^tSri|fm 

c»*3g 2 1 ] mxm 1 9 k&^t, MtB^ i 

K*^T. MIB^l^E«^<D^®)[H]£SfflSf)^h5>> ! X 
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4 

M#li§S£N, cm-'tU ffiGtt 2 ««S»^»)IhISS 

2 »*£07*&*,&ft£N,, cm-tLti 
N, . N,,lt TfB©&5£ 
0<N,,<N, <10X10" 

(N, —Nil) ^3X10" 

[«jfcJS24] fflS*]Sl 9ft<^L2 1 CDli-rn^OJH 

c*5^x. rW«HSBi**sioeifciHiiiffl»i)th7>>'x 
mines i mmmnwmmmm b 5>i?x*om 

mm$&by>i;x?<DWimi&m&v-z. • bu-t>mm 

N,, N,,tt, TfB©#5S; 
0<N, , ^ (4X10") 
N, . <N, ^ (Ni 1 + 3X10'*) 

im^m2 5] «^i 9&^L2 1 ©u-rti^xcjs 

fc*^T. MfBmiiSffl:^©igW)[HlgSffl»lKh^>> ! x 
^.ktf Mia* i »ii©Bif»l h ^ >->*x^»t(} 
EiSissv— x • bi-< >mmz&ttz>mimmm<DT 

MWmm&N, cm"* tU, SflIB^2^®ScD^i!j|pIS§ 
ffl»Kh9>vX^O f WIB{£j»ay-X • HUi*>fH« 
2 **ai©**fi«»flESN, , cm-iLfct 
N, , N, , tt, TfE©£-5S; 
0<N,,<N, ^ (N,,+3X10") 
N, ^ (4X10") 

[fflf*J«2 6] »JjfciS 1 9fct,»L 2 1 cD^-Ttl^cDJS 
{C*5<,>T> flaiE^l#SM©IE»[Hl8Sffl»)Kh9>^X 

fcE^ifilSSN, cm" 1 tL, BfTlB^2^m^OKi!jliIS§ 

ffl^h7>^x^<75mrfB<gssy-x • bu-i>mm 

K:*tt*«2#«a!©^W*»**N, l cm"tLti 

n, , n, ,«» tibw&S: 

0<N,,<N, ^ (4X1 0") 
(N, -3X10") ^N,,^ (3X10") 

t'*5^T, H^IB^l^«^©^K)lElgSffl^K9>vX 

^*3<=fc^HfftH^ 1 mvmawmmnm b ? yvxpom 

IB<Sjg^y-x • h u-f >^S(c*3tts^ 1 ififfl^ 
iise^jsa^N, cm"iu mrflsas 2 mnwioymm®& 

tC*3tt-5^2«mS!cD^ijse^)}gfg^N, , cm-'tU H 
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WSL.nSx (Mm) tLtz&ilZ ({lb. 0<x ^ 
3) . xiN, . N, , fSTIB©^ 
0<N,,<N, (xX 1 0") 

h m >«*£»j*r*fc«>©<£*sss 2 mmm^mm 

mXXmX'it, Ky-X • h*l/-f>S«OMf£S^ 10 

y-x- K M >«tf©#fi!t^:£«*fcJra*.TifflBH* 
t> ffiE&ft&% 2 #ii^»tAi§ c 

*»t*«2*«£!**M&© K-X*»<fc 0 <b**fc K-X* 
iTSlfliO^ISIIJSiAl. StJIB{£ffiS^ 2 #m 20 

«HBH*ffl*Bth5>>?X^©<S»iey-X • KM> 

1 * - i tc * 

lAIgttt, Ky-X • h* U-f >fH*0»ri6 : FJSflH« 

(ri)DX.TtfrlBIli)^fflMKh7>^X^<7?<g;jtSy-X • 

k m >mi$,<DMi$.^femmz *,&mm<D?s 1 uraa* 
ffl^ah7>^x^»<git^y-x • YV'omm&m 

y-x • k m >ffl«©»(K^ffi««fcun*.Ti(rEB* 

ffl»aH5>^x^K>fgs^y-x • km >mm.(DM 

istt&Sg 1 Sttg^fftft® K-X*SJ; 0 t>/hS& K-X* 40 
iwl2iii«ti^iAi. HfrIB<g«^B i 

t. HfrfBia^ffl^h7>vx^©ffi;jgsy-x • h*u 
mum. 

nigs^t- ^ 3 n c m o s ®& zmtfi-r s sg 1 ^s^* 
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«* fc»js;£ftfc« i mnm<Dwmmmm k 5 

*ffl©KftigKffl»Blh7>^X^tt, y-x - kk 
fflf**LDD*ift*WU 

y-x - km >m^rofi$«. Hfrtssn 1 mnmomm 

S^rofiS «fc 0 - i: S4#tt tT *«il*w«IK. 

[«5tc3S3 1] »*^3 0C*3^T. JtftiBlfl 1 
«N^TrS0> ME* 2 PITC** II 

[m&m 3 2 ] 3 0C*HT, ffiGffi 1 

[«^3 3] f»#JS3 1 M3 2 (C&I^T, iWtEP 

s©ig»nis§ffl»p[h7>> ; x^©BfrfB«jesy-x • 

KM >M©fi$(l MfeNS«ig»)0gg/B}*J«h5> 
>> J X^©t5fB«}g*y-X • KM>ffi«©ISJ;t) 

0imffl^h7>> J X^WMf3ffijgSy-X • KM> 

©«HB«««V-X • FI/'f>I«CfiSI:»lT» 
1. 5«*»6#S3«*TO<efflK**rd:SW«i-r« 

[**«3 5] »*3i3 171S3 2IC*V»T. MEN 
y-X- KM><£#©g$&«fctf"li£-?-n-€ f *I.L 

D r P I D D * Wjj rPLDD'^L'/i.il'^'t^* L D r N L D D t Wd r NLDD> 

1. 5< (Ld tSLDd/Wd r NLDI>) / ( L D r P L D D / W 
DrPLDo) 3 . 0 

[f*«3 6] ff*JS3 mm3 5K*l>T, mffSN 

^JHHSr^n-^tlL.,, . W,„ tLfct^iZ. L 
d,i . W Dr , , L,, r , W DrP £i,T<£>^; 

0. 8^ (L.,, • W,,, ) / (L,,, -W.,, ) g 

1 . 2 5 

ms&gBtc^j&£ tic mo s @g&**fiE-r*^ 1 mmm& 
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mmzmfcz ntzWi i m-nmommmmm b5>i?x* 

ilsIS§ffl»)Mh7>> ? X^«. y-X • 
tflX-SLDDfiligSrWU 

mehs i wB&aHSffiftflt h 7 >i?x?<Dmm&mm. io 

y-X • KU-f fflEft 1 *tt£(?>ttgb 

EIi&/fl»Kh5>5?;**©mE®»fl£V--X • Kl"f> 

MB* 1 h 7 CfcttSffiB 

#«^©igibi5jssffl^ h 5 >> ! x^ \z$n-fz>mm{&.m 

[W*JS38] f»*3S3 7K*5HT. AftEfff 1 

[W3 9] tt**3 7K4iHT. flftEft 1 
tePST&D, iWESfl2#mi>teN§!JT&&£££#15[ 

[f*14 0] 1***3 875M3 9C*s^T, iEP 

M©^ib[piif§ffl^)«h7>> ; x^(D^fB®jg«y-x • 

>S?X*©l»Ett»*V-X • HH>««Oft*±t) 

Z. t. SftltT SMIifit. 
[§*S4 1] fS**4 0 (Cfc^T, SflfBNScD^ib 30 

0SSffl^h7>^x^«H9?Bffij§sy-x • h*i/-r> 

m*iecDfi$«, WEP3!©Kftll»fl!»Kh5>-;>X* 
©Mi2teSB«y-X • KU'f >®«®^$fc*fUT*9 
1. 5^ei«J3^ST«$effl(C*«.r t<&#®i:-r-S) 



[»*«4 2] 1***4 0 7JS4 1K*^T. MEP 

s©B«nniSffl»Kh7>5?x^fc*jttai»E«»«v 

-X • KV-f>t«0^«i|Sl»gtt. 93rENl!©ffi»|g 



CW**43] 1***4 2K*HT. «JEP3!©Mb 
0KfflWJRh5>5?X^K*tt*«rEflS»*y— X • H 
U-f >««©*«*»»£«, fWENISlOKniBllSffiJfJR 
h5>5?X^ll*W-*irE«»flEV— X • KK>«« 

[1***4 4 J W**3 875M3 9 K&I^T, WEN 
^©Ki!)lsISSffl^lKh5>> ! X^©{g>g*y-X • YV 
-f >®«ODgS*«tt;i|BS-€-*l-€ : nL„,» lDD , W DrSL11 „ 50 
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iL, S&ffiPlJWffii&lHl&fliii^h 7 >S>X *©<£«& 

y-x • HK XHttroas^i^Wt-tti-etiL 

D r P L D D i Wd rFLDD<tL'jfc<*lcrlC L D i >' L D D « Wd r S L D D > 
LorPlDDx W D ,FLDdH <Dj£ 

1 . 5< (LtrSLDO /W D r K I D D ) / ( L D r P L D D / W 
DiPLDd) <C 3 . 0 

[f*«4 5] «*3H3 8 715 4 4tC*5l^T, WIBN 

Drs , w DrN , L DrP , w DrP ^Tco^: 

0. 8^ ( L D [ N -W DrS ) / ( L D r P -W DrP ) ^ 

1.25 

<t 0 cmo s @a*«*flEan&3»i)i**#*Btc*i.i 

-f >««COS**3«fc^i|l**tl^ r tlL DrBI . I , B , W DrNLDD 

DrPLDDC^t-^^CttcftC LorNLDD* Wd r N L D D t L D r P L D D * 

W DrFtDD tt. 

( L D r N L D D /Wd r N L D D ) ^ ( L D r P L D D / Wd r P L D D ) 

[»*jh4 7] nut*m#&m&f8i&-2tii£&$L&m 
KSK¥*tt£attM**4 6 KEfcsnTjgaan?* 

[1***4 8] JJ'f-Y^hU^XMlC. II 

iggsgpT-cMo s m%&*mj&-? 1 ^mu^i^ai 2 

y-x - KH>M©5^, y-h 
'mmviQmztt try- M6««s^bT»«pT4««- 

Kffi»*V-X • HK>*«*fA5LDD*fi6# 

U 

flfrEm 1 Wt$!©Bl*£Jffia h 9 >^x^©<s©«y- 
x- Ku-r>««oss*«tr«Bs-tn-€ t nL,,, lD .. 

-^tl-^tlLD, , L M , W„ r , tDD £ Lfcch^JC. Lf 1 I L D| t 
WmIIDI. L|,UDt. W,, r , lDD tS. KTO^ 

(Lf i ] LDd/Wf i I LBd) ^ ( Ld r I L D D /Wd r I L D D ) 

[»**4 9] W** 1 3 7JM 2 7 . fit** 3 0 

45. s**4 8 <Djft<Di*-rtifrcDmtzmM.c>wim,m^ 
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[0 0 0 1] 
MOS|sIg&£<IjLfc*IIJ|i|s3«*8«. 

g'j w \zm mt-r z tz & <D&m c n -r * *> © -e * . 

[0 0 0 2] 10 

£S/A<hB&*fc-r-S. ) 0>JA«->:7 h l^X^ODKSj 
[5]g&£7^^ h U i'XlKiCT F T (CTftjgT 
Cn^TFT^ITHDr TFTtBS^ 
•T-5. ) . dtl^WDr TFT^NfTFTtPST 
F T CTWHWCMt* CDT*4*« dtlft 20 

CMOS TFTtKWS) . ffl^CDCMOS T 
FT«S/A«jg£$*lTJ§£. *ft7ff-f^hij 

ilTTFT^MSn (*I"CSCtl^P i TFT 
£l&frr&) . Z\<DP i TFT*>^<(£>*S/A*8jg 

[0 0 0 3] 

«^-rnWTFTt>S/AiKig*lloTVJ-&. — 7J. jI 
t T F T Of t >^ W^©?MiSS (NITFTT 30 
tn«7i't7'^ — f^>jRS. PiTFTTtntfF 

^— -r*>mm) »4*«e>T<st»ife. ls ix-i^ntx 

^r-U>^9J*««*»-r. »f< LTfie*OS/A TFT 

A^ofc. c<Df&%:T ft <d j->mffi.&m*:i>i%-?. m*. 

S/A TFTJ;0«fig$n5lHlK-ettlslKlilfPjO^W 40 
LTtt»7tO^I (cn£:*KT I «lH]g§<D{i$Stt.iB& 

■€-n*«ac«e*tt»ii»fp*-r*s*ffi0»tTFTK:T 

[0 0 0 4] ®S&«#K::fcW>Tt>. S/A TF 

L^t^tCHi^fti. 50 
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[0 0 0 5] -tiT?*58W»4±5Eoa*»«HO«?*6 

SiSU ^©gM<hT-5mttTFT<75^->mgifS:ii^ 

9J«tBWtt»ttlBi««ffililB*TFTfcTrt]KU, HP* 
[0 0 0 6] 

(C, *IT*ttNIfeJ;tfPIfflTFTl:iOCMOSi 
flEj»*lil6n&*J«i|i*#»« (CMOS TFT) \ZM 
^T, NISZJtPl©TFTBV-X- F V<1 >m®.<D 

1*3. y-h««©sa«t*tbTy-ne»«*^UT«- 

(£ilT*BT?tt^O«ifi*LDD4:BSa5L, fi« 
Sy-X • Fl"f >S«©»SLDDI«tH?& XL 
DDJ8i££®-5TFT£LDD TFTiitS. ) . 
J! O L D DS^O-!)-<^?|{ft»S, JgKteS-TFT 

co^-v >^;i/g^^-v >*JMH, TFToy — x • fu- 

#$i©Bij¥ tLDD m^<D^mm mm tomm* zzm 

jgfc-TSVSriNHKt-rSo XCMOS TFT*^S5 

e»igtt*a6«±crtj«u. H*fs«rox-?-y5 1 >^* 

ftl/TTFTjJ«fflfflSfttg5. fl7^f-f7"?h 
U^X*«*ffl^fe«tS**SfiTttP i T FTfeD 
r TFTfe^ftlfcLDD TFTtL, Z\tlZ<DT 

S. Hfc»4*^«»fc»r*frCMOS T F T^ISi 

[0 0 0 7] *IM®LDD TFTCTCMOSH 

DDMfflv- hStft (TFT^tifclilcaLDD 

PH^OHtttS (*«T?tt£ft£S/D»EE£lfr 

ti^s/GWjEtBS^f ^><. ) ©^#*;ai6e.ti-5(D-e 
iru $gf-v>*;^ *y-M«Mt) ^y-hs«©(£ 

^iSftSOft*. Ht3LDD«Sjg«FU-f>ST<£> 

-So X*7t««iTtt^-7U — ^®SK*g/hfr*^. HI 
fc<Stfrr-5<Z>T*r-5. Jn^.T*S^BJ©CMOS TF 
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t-?2,<DT'&2>. foTNSTFTtPITFTOy- 

£ft#Sfc#Hf8 C^fe £ C M O S [gJSg it P N ©/\* 7 > X 
(y-h^*©A*7>X£:t>i&in:©A*^>X) 10 

[0 0 0 8] $T«i^gS»Dr TFTiP i 
TFTtTHfOffffllWDirJtlS. Dr TF 

iumzmn. MK***«E3i«fi^*36«a*ns. -*p 

1 TFTHDr TFTCJt«bT*>S)5Kttige:*: 
fc5*MS*DrTFTiP i TFTtt^M 20 

[0 0 0 9] £3LfcLDD«jg©gjgfb«®?i?8?jgI 

FT{CLDD«^SS^SjS:*— aS©LDD TFT 
-JCLDD TFTOLDD®«CliI 

2 S*«S!*tt«&*A LT*K«&i6 1 BttS^ffittft 

loinimi t f T©»aii*affl La*t6. »i 

■6«ifiia**^-rcii:«:<, T F T©SM#j*H4£1j 

m %ffi& izmm w* <& mx * & . 

[0 0 10] *B*W**#»K:tt«TK:E-ra**D#W 

^£#-3-30 40 

[0011] (*R9!©£ 1 *5BIHttN3!*3 ±tf 

PiOiHh7>yX^l:J:i3CMOS@JS*5«6lc$ti 
fcWR^ff&Bfcis^T, 1TOENS!;t5J:tfP3!©SMIi 
h7>^X*«, V-X • KH Xmc©?^. y— h 

««©*«£** uxwEy- Mft«K*^LT*#«p-r* 

-f >**©^«i»»att. MENl!©«Bth5>-;?;*i' 



#gB¥9 - 116 16 7 
12 

Mttlfttt. MENffl©»*h5>S>X*K:isM-Si|liE 

tt MIS P S ©MBI h 5 > >>x * fc* w s MEffijS* V - 
X • KK >®«©^F>fi!feiS«tt, «9 1 - 5XlO"c 
m" 3 A^^3. 0 X 1 0' 8 cm" 1 StC^lCSO, Htj 
ENS©»Khv>^^fc*lt*WE«»«V-X • 
H U-f >«I«<737F»fi^|»«tt. $5 0. 2 X 1 0' 8 c m" 8 
friffcO. 5 x 1 0' 8 cm" 1 STC0i6ffltcab-5C:i:^# 

[0 0 12] S5ENS!*3J:^P^©i»Kh-7>>'X^tt 
ISl^ntXCTajfiSn. tfTENS , iJ.fctfPl , ©»Bt 
K^>->*X^©<g;i6«7-X • h*K>««**j«-r* 
¥*«:Bl<Dl)tJP* t it. MfcWEPS!©»lllh9>^ 
X^K*ttaWE««flEV— ^ • K U-f >««©3F«4fc 
Sg$C,,HD. tLfcfc^K:, t tC„, lD ,BW 

1. 2X10"cm" , SC„ ll ,r t^l. 8X10" 
c m" ' 

ixi0''cm^t^4. 5X10"'cm 
* ifctii K & -5 - t t T 2> . 
[0 0 13] lttf2Nl!:fc«fctfPS!©&ffl{h7>v f X:$'« 
fia^P-feX»CT«ifi$n. ffiEN3Ufc<i:tfP3 , ©*l|j| 

h^>^x^©fga^y-x • Ku-r>««s«u«-ra 

¥*#«©JIIIJii£ t tU MCfl(rENl!©f»Bth9>i? 

x^K*tt*iWEfi»«v— x • h u-r >«*©*«<» 

2. 4X10"cm"'^C„H.r t^6. 0X10 I! 
c m" ! 

^iifc-r$eHf3$)'5^<t*i#mt-r-5. ;r©p$ t «#:3£ 

ixi0"'cm^t^4. 5X10"'cm 
[0 0 14] tf(EN^J;^Pl!©SSffllh7>v f X^tt 

ffisyn-txtcTS^^n, iKfENa©»tth7>^x 

ft. is ±tflWEP£!©*Bt h y t*tt*S»Efi 

DrNLDD itCorPlDD ^"C^^Hl^/cNH^* CprNtDD <t C D r P L 
D D 

3 ^ CdiPLDd/ CDrNLBD ^ 5 

&£tfPM©ig®£ b 7 >:xX *©<£*§« V-X • KK 
>fS***J«-ra¥i»#BtOBlJ?* t t 

ixi0''cm^t^4. 5xi0"'cm 

[0015] ifBNi^i^piffliih^^yx^a 

{SfiyD-feXfCTKifi^n, ffl»ENS , ;feJ;tfPS , ©»|J| 
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*m&mv>mm& t <tu hymens©** h 5 
x^K&ttstfjEfiiggy-x • fw>«*©**64& 

1. 2X10"cm" , ^C„, l „ 

2 . 4xlO"cm"^C„„„ 

3 ^ C[ r HOd/C[ i u« I ^ 

ixi0"'cm^t^4, 5X10"'cm 
[0 0 16] #«9itt»K¥W#£«tf»»J«SnfcS« 10 

[0017] (*mA<Dm2mm) *9&m\z&&m&3t 

CMOS En»£*J*-r*i& 1 J: tfSS 2 iiSO 

n§ i mmm<Dwmm»m: h ^ >-^x ^ £ 

jRSsUfcis^T, iWEIIEiblHlKffl^Mh 5 >s;x 
tfMEH*flH*Bth^>5?X*tt. y-X • Fl^O® 
^©S^. y-h««OjB»lc»LTy-Mft«Bt*^ 20 

•5 L D D^jaSr-ff L, ffiE$B 1 W«3!0B*AlffK h 7 
i*«l!ttNST*0,. ME#2 3Mia!ttPi!T!*aj:i: 

*«r»t-r*. *«rij4i[EjBi**aittPaiTf»o. m 

Eg 2 *$SiS!«NSJT&5 d i *«r«£-T*. 
[0 0 1 8] HfIf2PSW^S)[eIS§ffl^h5>> ; XiS'(c 30 

E«»«V-X ■ KU-r>*«©3Ftt4fe»flefctt«LT 
SS^CiftWHRfc-r*. CQI$flftEP$!<Z>BltrlBl»ffl!V 

x^K^w-smEeiSffiy— x • Yv^y^mr>-^mm 

[0 0 1 9] iWENSiOigiSlHjgSfflSBIh^v'X^© 40 
■5 1 ^^.;i/S*5<tLN*5 L -V^;HS*^-tl-£-'nL DrS :fcJ;lAV 
d : h <LU ffflEPS©eiftiai&JB»Kh5>^;*^©? 
**;ug:fc«fctf^*;MS£^*v€ t nL, )r , , w DrP <t 

Lfc<h^(C. Li , 5 . W DI ,. L D , r , W D> , it. ttT 

©it . 

0. 8^ (L., 5 -W 0 ,, ) / ( L d t p -W Dr , ) ^ 
1.25 

[0 0 2 0] (*38BJ©Sg3j£!jg) 
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DiSlOD^lCDrriDDlCC^^L/fe^flC t S.O> Co rSLDD (t 
C 0 t f L B D l<t<fcj£ 

■t^l. 8X10' "cm" 
• t^6. 0 x l 0" cm"' 
5 

»iHig§geTCMos m%&*m$Ltz>'m i mnmn&zsm, 
Mf&znfcm i mnmommmmm h 5 >-/x?tH 

ti!SS«S8il:*^T. ffiEB»lHlBffi*Mgh7> 

> 5 x^43j:c/HfrfB®^ffl^Mh7>^x^« > y-x • 

^«£fitA£LDD«iig£#L. trEPisitffl&lBIF^V 

vx^tfXgjg^y-x • KU"f>«*tt. ffiEJBiWi 

F-X««k 0 < TMESS 2 *S*l!i<£>ggt!ilHlBSfflilg 

2 ©j»«^©^M&£a*&A£*lT!^-6 £ t C J; 
0, MsB^l^«^of^ft!j[5iSSffl^h7>v ! X^©fg 
*KV-X • F K >flB«J: 0 fc£Kttlc£ttK©« 1 

^l^fl^ttN^T^O. l»EJ&2S»«SlttP£!Ta.5 

0, ME«2i**S!KmS!T*-5::£*#«<i:"S-*. 

[0021] mess i mKmtoWtomiStmmk v >->* 
tJEisssasy-x • f >mmz$>rtz>m 1 mmmco 

=FK4fe»«SN, cm-tU jWfBSg2i|ffl;S!©igI!j[5J 

s§ffl»Mh^>> J x^©flfrE<asffiy-x • kk>« 

t^JC. N, . N, TEOSS 
0<N,,<N, <10X10" 
**ttci*1*ttt«. Sfc;:©!* 

(N, -N„) ^3X10" 
*«fcTCtS»«tr*. ItN, . N,,tt. TIB© 

0<N m ^ (4X1 0") 

N,,<N, ^ (N„ +3X1 0") 

£iftfc-r£ ICN, . N,,li TIB© 

0<N,,<N, ^ (N M + 3X10") 
N, ^ (4X10") 

4*fctCi:*««tt*. ICNi , N,,tt, TE© 

0<N,,<N, S (4X1 0 ,! ) 
(N, -3X10") ^N,,^ (3X10") 

mg§ffl?s^K7>> j x^©^^*;ugL D ,, 5-x (^ 
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m) <hLfcB#C, xtN, . N, , \$~F$Z<D&j& 
0<N,,<N, ^ (xx 1 O l! ) 

[0 0 2 2] *9t9Hi±.tt<DmSi3t7*mm<DSLttmz 

^.(Dm^&mmizm^xmtmmmnm f ^ ^x* 

f >»w*»js-rsfc»©fls«ss i mmm^rn.^ 

izm^Twimmmmmm f yyzsxfv&mmv-x • 
f u-r >mm<DMi&^femm\z bmmi&mmwi 2 mmm 

MiAIg (Z*3 ^-SM 2 jUSS^^© F — XS«t 
•9 fe^S F-X1T-1 1 illO^i^iAb. fj 
IBfii^Sm 2 ^m^?F^SAIgfr*3^T^ 2 »fl 

V-X • F U-f >««©»rit^Jt»«£JB 1 20 

^$-a-SC<hlC<toT. fJfBiIisigffligSIF^^X*© 

^wimv-x • Fuo^srjgfat-rsfcj&oe* 
m.m 1 **S!:**fiW#A:cS-ett. • FK> 

««©»JS*£«*KJO;ilTffieifflaRffl*tt F 7>-^ 
*©ffi»fSV-X • FK >««©»)« : PffiflH*fc"bfi 
»«©m*«l!*tt*S*AU l/^S«C. lifJfBSg 
2*«ffl©BftiaKffl»mF7>S?X*©ffi»SEV-X 
• FK>^«*^fiK-rsfcJ&©fii6^2i»Sl!^«E 30 
%^AXST"«, feV-X • KU-I^WWOJgjfc^Jfc* 
«CJUAT(fflElffi*fl!»R h 5 >5?X^©{6««V-.X 

ffl^tt^AlSlC^tt** 1 *tt&ttKiib© F-X» 

fBffijggfg 1 ilMBI!**M&*Al8K:43^T»rit£ftfc 
f»IHH*ffl»Kh7>S?X^©fl|»fliy— ^ ■ KK> 
«*©»JS^ffi**K:m***tttt»££*KttKtt» 
ftfL-TSCifcio-r. lWMEli*fli»Blh5>5?X*© 
«**V-X • Kl"f >^^ffi£t5Ct^#itt 40 
-5. 

[0023] ^%mom,A^m) 

5RS««7 * r^vh'Ji' X*«±fc. BgftlelSS^H 
»J«SftCMOS@tt*«|j«-r<5»li»*l!4SJ:«*2 

jSaftfcm»f^©H*ffl*KF7>^X*£*#-r 

h7>y^. meas i ««i!©Bi(iiBii&ffifffit h ? > 
s?x*. «j:^meas2««i!©iKMiiaisffiffKh7> 

V-X • FU-f>fg«©'5 - S. y-h«ffi© 50 
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SV-X ■ KU-f LDDflliSS^rU ffi 

fBfg 1 ^m^©H*ffl»« h 5 >5>X*©*HE<S»aEV 
-X • KH >S«Og$il ffilB£B 1 ifttt3!©B»ll3 

SSffl»Mh7>> J X^©HiifB<g;jg«y-X ■ HU~f>« 
*©fi£ J: Bfil^i: £*»««!:-*-*. £©P#MfBfg 1 ig 
Wi3SI£2 8J®S!ttPl!Tab-5;:£:£ 

<#«<t-ra. jtt>fi«iB»iitattPfiT?*D. mib 

[0 0 2 4] 1WIBPffl©B»ISl&J8««h7>S*X*© 

*na«s»«v-x • HK>*«©«aa. trtBN^© 

K»iaKffl»JUIh5>5?Xi'©a9Efi*flEy-X • KU 

-f >fg«©^£J:9&^d££'l#8fc<i:'r£. iifjfBNgJ© 
IESi[ElS§ffl^F7>v ! X^©H(rfB(g;jS«y-X • 
-f >Si*lS©fi£tt, flMBPffl©«»0»fll**th5>S> 
X*©»NEflS»asv-X • Fl/-f >**©fiSfc»bT 
#91. 5ft*»5»3«i-pffl«Bl:ftSCi:*Wiit 

[0 0 2 5] MfBN^©|gii)[iIgSffiM)MF7>> J X^© 

<6»*v-x • h u-f >(B«oft**«ktfis*tnE f n 

L„,i... W„» 1>D tL, HJIBPM©K»[iISSffl^Mh 
7>S?X^©<8»«V-X • Hu~r >«*©*£*$.*:# 

D t N L D D i Wi> r n l D D > L D r P L D D * W B r p L D D > W~F^^ 

1. 5< (LdiNldd/Wb^ldd) / (L DrPLDD /W 
dtpldd) 3 . 0 

[0026] cne.©SKft«^sfc»^T, igNi 
(Dmnmmmmmb 7 > i? t.5><d^v*)\,&& 
*;Mg£-?-*i-?nL»,» *jj;r/w D , N tu suibpij© 
Ki!jIiISSffl^« F 5 > s?x ^ ©? -r *;kg*> J; ^ -v * 
;Hi£-£-n-enL,, r , , w Df , twciti;, l„, s . 
w D ,» . Ld.p . w„,, «. £TF©5S; 

0. 8^ ( Lp r i -W,,, ) / (Lj,f -W,,,, ) ^ 
1 . 2 5 

[0027] (*%9i©£5jgtt) *%w\z 

»j«*ncMosigiss«ij*-r**i*«ii*j;tf»2 
^«^©^W)[HigSffl»^F7>->*x^<t, BrsRttigcijg 

dE*nfc» 1 #«^©li*ffl«M F 5 >v J X^t5r^-r 
*«i!3E**«K*V»T. MIB^ 1 ^«^©H^ffl»M 
h7>^. MISSlii«S©Cni§ItSffllfRh7> 

-/X?. *5«fct/SfIIBm2^«S©iBffii(HlSSffl^)KF7> 

v'x^tt. y— x • KK>i«©^^, y-F®^© 
sy-x • f k >**siiA5L DDifistb. m 

IB^ 1 ««S©S3RffiffK F 7 >5>X* ©a&Bte»*V 
-X • KK>(S«fflftSH MIB^ 1 «*gy©^»|H] 
S§ffl^F7>vX^©HfHB{£jgffiy-X • FK>® 
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^CfcttafflBffiHMEV-X ■ K W 
«CJt«UTfi^dtS»»i-r*. £©fl*«nEiBl* 

SUteNST&O. Mf2fg 2 ag®gJ«P acts: 

Mtts, *^tt«jBE»i»«a!ttpa!-c*o, me 

Jg 2 *m^«N^T-«. & £ £ £#g5: -So 

[0 0 2 8] fldlBPS©K»EBffl»JI)th9>i?X^O 
WIB«»ftV-X • HU-f >««©«£«:, MENU© 10 

NM»igli>iEis§ffl»iK h 5 >->*x^©miE<&i8«y--x 

• HU"r>fH*©fiSa. ffiKP&©BKiliI&ffi?M£h 

7>vx^©mire{gssy-x • ki^-t >®«©fis(c 

[0 0 2 9] ^?BPM<OKKj[H]gSffl^ah7>v ! X^lC 
«, WENS©K»ll»ffl»|)th5>yx3'K:*»*l» 20 

Efi*flE7-x • hh >*«©^«e»jBaefcik«bT 

fl^t&tttKtT*. £©«SflflEP3!©K»iI!IMi» 
Wh7>^X^K:*tt*mEfi»flEy-X • KH>* 
«©**£*«««, MENS©K»illi&fli*ilh7>S> 

[0 0 3 0] mENffl©K»0l&IH«Mgh5>-;?X^© 

i hdd « Wo,,,,.,,,^^. WEPlicOKlftlHlKffl^ailh 30 
7>y7^©ffiMV-X- HU--r><H«©£<*:i3<fctf 

D r N L D D > W D r ft L D D > L D r P L D D > Wj r p i ( D £A ~F ^5 j£ 

1 . 5 < ( L D r N L D D / W D [ N L D D ) / ( L D r P L D D / W 
DrPLDo) ^ 3 . 0 

[0 0 3 1] tRHNM<DmW}m&m»»h7>iSX*<D 

v*)i&&<kzt?- j r*)im& j £n j £nur? , w DrP <t 40 

0. 8^ ( L D r S 'W DrN ) / (LprP -W DrP ) ^ 

1.25 

[0 0 3 2] <*3B9i<0»6»«B) **WttNffl*ct« 
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tT-6tlL Dr PLDD> W Dr PL1)D <t LorSLDD, W 

D r .« L D D * L-DrPLDD* W Dr PLDD^^ W~F^5£ 

( L D r N L D D / W D r S L D D ) S= (LjrPLDD / Wfl r P L D D ) 

fig $ ft&S«£*lJ«E*©— « £ f 3 «T^§§ (CSS- n 
T. tt*it¥W#8E«ttlWi!EKE«SnTg««»T?** 

[0 0 3 3] J: S«fi*j£S«tt7'i''5 i -i* ^ 

h>J^X««±K. «»B»tt^CMOSlI|g8£#|jSr 

&SH 1 £ £1 2 #^©IKl!)tHlggffl^ S5> 

y-x • HK>S«©5*, y-hil 
Hfrtem i ««aoii3Kffiffiit h 7 >s>x^©«iiflE v- 

X- KU"r>®*S©S^*5J;tK*l*-?-n-€ r nL Fi ,i»., 
vX^(D<£jgffiy-X • KU-f >®«WJ:^*3J;Z>"iH^ 

■^tl^tlL. D r I t D D > W D , | I t 0 £ L-fc <t C L Fi ll0D. 
Wmiidd. LdtILDO, W D ,ilod»J. -£AT©^ 

( L F i I L 0 D /W F | | I D 0 ) (Lti I 1 Dd/Wi mud) 

[0 0 3 4] #3S9Jfctt**?««tt (#fgHJ©f§ 2 © 
[0 0 3 5] 

[0 0 3 6] fcfc, WT(Cl»HJ-r^ (*%WV)miM 
[0 0 3 7] (*fgBj©ig2ffi^) te^tLTftJjtJKl 

[0038] temm'msMm) «^£lt«*3ii 

[0 0 3 9] (*^HJO^ 4 ft^) «±£ LTtt^JS 3 
0*^fS*^3 6 CHfS. 

[0 0 4 0] (*^BJ«^5^ffi) «±,hLTff*3l3 

[0 0 4 1] (*^iOi6§ffi) ttitUT«*S4 

[0042] mb**wttiin5#«?n©»«fcE«* 

[0 0 4 3] ^t*3^TfCt»BJ-r-5^HJ©JgSi«^<«iB 
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[0044] ^mmmffifommvtrzj-j^hvz 
j**rt*e»iiiKifi5i:*^a*«iK«ii«an*. ssb 

£<> T-^-H7</ta5 8 2 HM8 9 OS^LTSS 

9 1 &frL>T^mmmmzmwtL, ^ywts9% 

X^8 4^8 8i:SofcrtjKffii6IiIK©*<tt0 2 

(b) fc*-T>f Wt-^*S**JBS»3RiLT*5 0, C 
n^>A-^liN!OTFTn liPSTFTplt 
CctoTCMOSM^^nTt/^, ig^|gSj[H]&§|*] 20 
IS7^r^ ^ h U 9 7,W&±.\-\&>>U< £fc 3^ 

FT 9 2 tB»HIBStffll^tl5NSTFT<h^3B0B 

»m&icffli>sn£PSTFTT&s. cnb^i i ^ 

^5<0BlifflTFTl OTtO, uuTWj^lTN 
CMOS TFTtt"3Tt)&K tftf:$gnt^5 30 

ottN^oK»iHig&fflTFT2 ot*d, ^mizmzn 

T^5©J&*PS!©B»[aKJBTFT3 0T»& o ^nb 
<£TFT(£5^N^(£>lgft[Hl&§fflTFT2 0 tPi^I 
ftlHlBfflTFT3 0l4CMOSifi!tS»0, fuj£OftK 

[0 0 4 5] #fgBJ<D7^^:/VhU^XS«lT 

1 2 1 SfASLDDKIifiStbTl^, ffi 40 

[0 0 4 6] St:Nl(?)ia[HlMTFT2 0i:P^ 
BftHIBSfflTFT 3 0 t>V-X • KK>ffi«2 1 , 2 
2, 3 1, 32(^^, y-M!2 5, 3 5KMLT 
y-M6»K2 4, 3 4S^LT»Bt5«»i:tiJI« 
V"X«HK>fi82 1 1, 221, 3 1 1, 321 

[0 0 4 7] ^Oct^^LDDffljgOTFTtCilb, ^ 50 
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**;MBW**1 0 /im(7)TFT(:^t« HK >»BE 
(S/DWJEE) <09=-v^;i/fitt#ttS:H3fC*-r Q 0 3 
(a) te^«L 2 lTLDD«iS<75N^OTFTtC*5tt 

WffO^^^fittSttS^LTliSo X^3 (b) tt 
H^L 2 2TLDD#figOPI/(7)TFT(C:fett<5 H U-f 
>ffi*JEO^*;Ufiffi#tt£^U ^®L2 4Tt;l/7 

t^-t >«ifi«)pa0TFTi:i5tts k u-r vwjeecdt- 

mz. LDD«ifiOTFTHft^fiSt^777^ 
>iS©TFTO»l/2itI< Itfe+^FK 
>»JE£^r£OT-W£o giJ^aPl^LDD TFT 
Ttel. 5^mgg£, XNI^LDD TFTTIi 
2. S/imSSS-rg^^^l/Sib^PTtETfeS. 
T^n^OLDD TFT-C^^^n^KlHlgS^m^ 1 

0, S^tt«««JE (Vdd) £Ttf£3WT?£, 
[0 0 4 8] <*3B9I<BS§ 1 »S8> 

ffilK(:l5&TFT(DM) CCTWJjifcEKlNS! 
<Dmm®$&mTFT 2 0 chPM<£>iEKj[H]g§fflTFT 3 0 
*LDD*ig{CLfc*:W-ett^»&CMOS T FTtt 

£o — JKtCPSOKlftlilBSfflTFT 3 0C0^>SjSitttN 
^co^t!jlHl£§ffl T F T 2 0 CD;* >««£^lt IttfA" 

CD,FL2/3g^TW£*tCjg@bT^£o C<7)**ttS 
SCMOS LDD TFTTt>l^ttl:j5E0uoT^ 
£ e IP^CMOSlHlSS^^^-r^NScOEftlElggffiTF 
T2 0^P^COig»lHlS&fflTFT3 0^LDDMI:T 

4C*f?&«jP<PI<DLDD TFTO^>^gff (04 
f:*iL2t*t, ) BNSOLDD TFT(D:*>® 
«E (H4l:*«L 1 T^-To ) fcttttLT/h;£<J*oT 
ttf^<5o d©«I^PS43«t^Na!<DTFTa)P H B |"C t ^'>« 

<?)ia i & o -ctt* ^ cmos tft e n 

[0 0 4 9] -5-C:-e*«WttN5!Ott»l5IgSfflTFT2 

o tpmomwimmmTFT 3 oobbtv— x<s«2 

1, 3 1, ^»KK>««2 2, 3 2, &<ktf7-^*)\, 
Mi^2 3, 3 3<OftS*S/j:£*ISH-tfetLT 



( 12 

21 

FTCD-tntit«bTiB<'r**"Caj*Sft-6<DT# 

A#fl9^ttNa!a)BftiiiafflTFT2 0Ttt«»ae 
y-x • f k 211, 221 (D^fmmmm^m 

0. 2 x 1 0' 8 cm-^^SO. 5X10' 8 cm" s £T 

FT 3 OTIigMV-X • HK>fi«3 1 1, 3 2 
l(0^iffitt«S**5l . 5xi0 ,! cm-^^$«. 0 10 

SC75TFT 3 o tc:*3tt steady — * • FK>fi«3 
11, 3 2 10?F*6%«ffiS:Nffl©ffil!ililKfflTFT2 

0 W5fi««y — ^ • F U-f 2 11, 2 2 1 
<Z)^ffift»ffiK»LT» 6 8 fiS^TOttHKia 

[0 0 5 0] — 2;, NH©iIi*fliT FT 1 0 te, NUCD 

ig»[His§fflTFT 2 o tmmizmf&zn&tz®, ^<£>{g 

• F U-f 111, 121 <0^*fi«|»i£ 

tt, NS<OBBliI8SfflTFT2 Otrai;<, &J0. 2X 20 

1 0' 8 cm-'i^ftO. 5 x 1 0' 8 cm 3 ^TfOlSHT 

[0 0 5 1] &*3, N^CDiHigfflTFT 1 0, &J;l£N 
S©K»lHlBSfflTFT2 0®y — XfiB«l 1, 2 1, & 
WFH>S^12, 2 2(03-5, fijft*y-X • F 
K>«811L 12 1, 2 11, 2 2U|<iS 
tt, 0. 5 x l 0 2 0 cm-'OSjfcfley- 

X - HH>Kl 1 2, 1 2 2, 2 1 2, 2 2 2T& 

5. Sfc, pfficottftm&fflTFT 3 otoy— X««3 

l*3«fctf >««3 20513, figgy-X • FU- 30 
< 3 11, 3 2 1 ?F*E«j§flE3&«» 

2. 0 x l 0 !0 cm' 3 cDiSjg^y-X • KK >M^3 
1 2, 3 2 2T»5. uin^©ii5»«««^*fLT, & 
TFT(r3*-rsM-^«^lii*«ffiJ&:«!:<0«1i (0^ii 
"f. ) «IW*ft«K4(D=i>*27 F^-M^lTl 

[0 0 5 2] m lmBJzmZ&T FT <D* > «*7U 
ClC0J;3»C«|jBSLfc*TFT^HL, H 
5 i:tt*«L 3 tNl(Oi*ffl h 7 >>?^ ^ l 0 , 
tfNl!<DK»|HlKfllTFT 2 0^> • #7 U-£««E 40 

«rtt*^u jfcRL 4-ePM^iKamssfflT ft 3 oco 

- *7U-^«9KWtt**LT**, B 5 
^ct^tC, PS<DK»@&JBTFT3 OTtt, ffiSffiy 
-X • F U-f >«« 3 11, 3 2 1 (D^tt»»*rt*Na! 

(dtft wMe>mmmh ; 7>zS7>j? 1 o&&zfmwim 

MTFT20) C0-?-n{CJt«bTSE^<7)T, IE?LO^ 

&JBTFT3 0©*>*iffi«M4tt, N^coigiblHlgSffiT 

FT 2 0 <!:^(DI/^^t&#$nTl^o 

'>7 hl^^X^^**t€>I(jfP*ft^»tt-T--v>*tt 50 
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<h^rfl"eti, si^ij-rx^sHrauT*^*:*, y-h 

«*feS«ra«¥T?*^ 8 N^CO^ftlElSSfflTFT 

2 0, ^Dck^N^CDKffijlHlSSfflTFT 3 OTtt, *7U 

f£**fB£L&^fc<h*>K:, CMOSIUBSoiiifiSB^PBlS 
[0 0 5 3] N^cDHjl^fflTFT 1 0T^, ^ 

[0 0 5 4] (|tiS&#U :SSl*IBK:«**TFTC!>« 
jg^^) C^Jc^&LDDlSjgOTFTtt, £TFO>*ffi 

[0 0 5 5] S"T, 06 (a) tC^-TJ:3tC, 
Ai:(Di|s6»SS2©*S^, LPCVDftSfett^X 

[0 0 5 6] 0 6 (b) K^-r^SK:, ¥*|ffcjBI 

3S7*h'jy^77>fSl:J;^T/^r>^LT, 
n£»tt<0¥3MWRl la, 2 1a, 3 1 al:t5. 

[0 0 5 7] 0 6 (c) ^SC, »«<£>^ 

»*Btl la, 2 1a, 3 1 atC*fLT, Sl&Btffcffi, T 
EOS-CVDffi, LPCVDS, ^XTCVDS, 
H T Office <!f^J:0, )PSd^l 2 0 0t>^hP- 
A O y U □ >^ft:l^ ?i ^ h ffiM 1 4 , 2 4, 

3 4*»i«n (y- Me«M»j«xe) . 

[0 0 5 8] ^tC, 06 (d) fC^-rckSK, y— 
811 4, 2 4, 3 4<Dmm\Z, K-^Kyij3>*y 
U1M KI&^b^^y-Mil 5, 2 5, 3 5£ 

[0 0 5 9] ^tC, 07 (a) \z^-r<kv\z. iiss 

2(^^:®^ffi3ct3trLT, LPCVDffi, APCVD 
ft, /7X7CVDS, O, TEOS&, O, TEOS 
ffi&<S:K:«fc0* fS*U 0 0 0t>^hP-A-30 

5 , 2 5, 3 5 OifflgBTte, y— F®S 15, 25, 3 

<&5. ftt^H y-hlfil 5, 2 5, 3 5£>JP2 
^5 0 0 0t>^XhP-A, y-Mfe»Kl4, 2 

4, 3 4<Dmt£ifltQl 2 0 0^>^X hn-A, B 1 <D 

mmm&4 1 ©jps^»2 o o o^->^x ha-m 

MmS«tlfcffiS"CttJP*^3 2 0 0^">^y; hD-A 
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T»0, y-Mfil 5, 2 5, 3 5#ffitft mzifi 
»8 2 0 0t>^hD-AT»5, *V&>£JP£<8^* 
flJfflbT, Etl*(7)Xa^*5liT, LDD#fi£CDTFT£ 

[0 0 6 0] £lT, 07 (b) 3 
2<D^®<1<7>5*>, iB*fflTFT 1 OOJgfig^^Ja 
£, NS©K»liIBSfflTFT2 OOWJBS^attSU^ 

*e«k fc<hx.MC#n 2. oxio ,s cm-^ 

h-XiT-f*>8EALT, ^- hf S3 5 C*tbT@ 10 
ai§»l:y-X*«3 1, iScktf Fl"f >««3 2* 
(Pl^^fiAIg) . 3ft*, ^tt«*A 
MtLTIt *<0ffitt>, <;*>F-tf>^£, 7^ 

[0061] ^m^mx^nu^-Dfc^ 

A»#2fim<S<E^. «£t>"T\ y-^fi«3 1fe±tfh # 20 
H>ffl«3 2TH y-MS3 5©««fC*f*rr£ 
«»^«*»«3^»2. ox l o 18 cm" 3 cD{giS^y 

-x • f u-r ymm 311, 321 a*jg/*sns. — 

?j, BS»«V-X • HH>i«3 12,3 

2 2^K»iBSH 82. 0 X 1 0'° cm" 3 
d(7)J:3t'LT, PMORlftlHlKfflTFT 3 0*i»fiES 

[0 0 6 2] 07 (c) ^^-Tcfc^t', PU<£>ig 

aielSSfflTFT 3 0©JgJ5£S«£U->?X hVX^ 5 2T 
M5„ £<0!R!iT, H^— SO^Mtt, fctA^UW 30 
rt>£0. 5xiO ,s cm J £OH-XlT^t>aAL 
T, y-h««15, 2 5i:»LTS5*^«i:v-x 
fi«ll, 2 1, F U>f >fig« 12,22 £fl£tfc 

f S (Ni^)TMaSAI@) . 

[0 0 6 3] ^<Z>S£jH, ^*E«**»A*n«:^ofcSB» 
^ft^MMU, 2 3^S, ffiU V — X« 

2 1, M»FH/Sil 2, 2 2(£>5*>, 
y-MIl 5, 2 5©««^**«p-r*»»T?tt, 
$«3il©I«l4 ia*fla>fc»* ^OffiO^ 

v-x«« 11, 21, is jet* f u-f >«« 12,22 

Ttt, y-h«Si5, 2 5CD*»i:»«ft5»»W 
«*»K^*5I0. 5X 1 0' 8 cm-^iiSV-A • F 
H/Illll, 12 1, 2 11, 2 2 l^M^tl 
S. -tCftKKSHBaev-* • FK>g«l 1 

2, 122, 212, 222 <0^««J»Stt, #5 0. 5 
X 1 0 10 cm- 5 T*^)o CKAJcsKlLT, HiiJiJBTFT 
10, *J:i;NS!<Z)Bi&lHlKfflTFT2 Od^fiE^ti 
£<> b^^^tC, l/yXh7X^5 2^Sfl.o 
[0 0 6 4] 07 (d) {Ztk-T&oIZ, mi COS 50 
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mieftR4 i^ss(cs2(ojiMfecu)t4 2&»j£bfc 

ate, fStt{tOfc«>©7--;l/Srfif35:5t, H 1 \Z7jkT 
T^^^yvhU^XS«l^j5Sc^n^>o C^T, fg 

1 0JIMtetHR4 1 ^2(OiN«SR4 2 ^6Dl£lRjP 
te, *?J 1 . 5/im-»2. 0 umT*$>Z>o U£>. &TF 

T^jtLTtt, m i&&ztm 2 commmmm 4 1, 42 

[0 0 6 5] CKOcfc'S/ct^ffiT^-rna, ^^Ig 
»T?LDD*jg^)TFT*Jgfi£-e€r-5C0-e, *^U— ^ 

AliT, V— X®*1 1, 2 1, 3 1, WtfFK 
>S^1 2, 2 2, 3 2 *Jgfi£TSISB<©F — XSSSJtW 

[0 0 6 6] (HSS0iJ2 : gSl®ffilC«£&TFT<0grj 
<Z>S!ifilfrS;) m 1 t^-r«ifiCOTFTtt, ^TcO 

[0 0 6 7] «TfclftlET£>&8n?fc, flu 12 

jg*ffiiH6 (a) - (d) C^1-Ig^ILTt/^ 

©t, z.n^cDnmoDmm^mmi^, me (<d tr^-r 

[0 0 6 8] 08 (a) IZtkT&vIZ* hM 

Si 5, 2 5, 3 5 ^Mtm PS!<BKftl§I&JBT 
FT 3 0<B»J^pj£««£U>?X hVX^7 5 3Tlofc 
MTFT 1 O:fc«k£m^<7)tt»0&fflTF 
T2 0OM^®®;^tT, F^-S!^*E», fc 
tAK, UWt>^l50. 5x l 0 13 cm" ! ©F-X 
it<^>SAl. y-h«Sl5, 2 5i:»LTSS 
fi-&Mf3?F*E«|««j&t«5 0. 5Xl0 ,! cm- 3 (DlM 
©y-X • h*K >®^1 lb, 12b, 21b, 22 

x hvx^ 5 3 

[0 0 6 9] *L 08 (b) f'^-TJeo^, PM<Dm 
llnlffifflTFT 3 0 0«fiE^S«fCfiPx.T, iM^ffiT 
FT 1 0 45«kWfNSOKlftlHl85fflTFT2 0 (0^- h« 
Si 5, 2 5 *fej£6l:I5 I/yX h7Xi/ 5 4 

5X10 l5 cm' 3 c7)F-AWt>ffiAtl)o ZZ 
T, h*TX^ 5 4COK2B<h, y-Mil5, 2 

5<Bffiffi<fc<Z>E«ttt, 0. 5 //m— 2. 0//mgS« 

lb, 12 b, 2 1b, 2 2 bKte, 
5 X 1 O 10 cm" 3 COiSiggy-X • FK >S«1 1 
2, 122, 212, 22 2^]g«Sn5. -yj, <g}g 
S^V — X • F ly-f >«ttl 1 b, 12 b, 2 1b, 2 
2bcD3^», 1-yA F7A^ 5 4Tlt)nil^c^ 
te, -€-O**5pJ|JE«|»aE^»0. 5X10 1 8 cm" 3 
«»a?V -X • F U-f 111, 121, 211, 

2 2 1 <h/^ 0 CCOct^tCbT, MTFT10M 
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[0 0 7 0] AC H8 (c) \Z^-?£o\Z. H^fflT 
FT 1 0&£ZfNm<DmW)m$&mTFT 2 O^l/vXh 
TX^7 5 5T*gofc#:SjT, Pffl<WB»EJKfliTFT3 

t££K\t$tfU>'(*>&ffi2. 0X10 M cm' ! £OF- 

&mz^m%om&m$ 2 . 0 x 1 o ,s cm- 3 <D{&mm<D 

y-X« HK>ffi«3 1b, 3 2bS«fitt5. ft 10 

[0071] ac, m 8 ( d ) o c t 

FT 1 0*3<fc^NmOK»leIKfflTFT 2 0 fCia*_T, 
P^<2lEitj[ElEgJBTFT 3 0©y-h«g3 5 

S^M* ^d:^a#DM^>$2. Oxi0 ,5 c 

X^5 6£>KgB£, y-hti3 5<OjH«t<Z)E(Btt, 20 
0*. Smiti— 2. OMmg^aiTt^o f^*, 
ftSSoy-X- HK>®«31b, 3 2bt~te, ?f 

mmmm&2. o x 1 o 20 cm-^iiigv-x • fu 

-Y>««3 12, 3 2 2#»j£Sft*. — {Sit^O 
V-X- HK>fi«3 1, 32<Do^>. UvXh7X 

^ 5 6T»nti^cS»n *<D&ttm®mm&ffi 

2. 0X 1 0 18 cm- y <D{&mmV-X • FK>M3 

ii, 32itft5„ c(d£5\zlt, pmcDrnm^m 

iTFT3 0£^/£T£o 

[0072] a^s»ifi;£ffi<z>ffif;:t>, y— Miffii 30 

5, 2 5, 3 5^fflijatC^ttX^^>^T^-r F£* 
-^SSU iOU--f h # 9*-Mffl^TLDDiifi© 

[0 0 7 3] (m LDD*«) 

MM 2T1iTFT^7^r^yvhU ^ X*l£ 1 

m T F T 413 J: tfKftlElK/B T F T £ L Tffl t^J>c £ €? K, 

«»*«*^S&±-r*tl^5«j«^6, PSKDBlblEltt 40 
fflTFT3 0(Z)fiISy-X- 1 1, 3 

2 1 <0^jfatt«ffi£»2. 0xi0 l8 cm- J l:^L, 
li^fflTFT 1 0 43«fctmS(Z>Kft@&JBTFT 2 0 <£> 
<S»fty — X • F U-f >fg*gt ill, 121, 211, 
2 2 1©^>j«iiaEe«0. 5X 1 0' 8 cm-'CRSL 
PlOTFT©fil*V-X- FK>iW 
M4»»a«*»l. 5 x 1 0' 8 cm- J ^e»W3. 0X10 
"cnT^T^IlT, NS©TFT©(S»aev — X • 
FU>f >««O^tt*»«*«*5l0. 2xi0 ,8 cm- 3 ^ 
<b#5 0. 5X 1 0 18 cm- 3 £T<D86HtC&ntfc£l/>££ 50 



) #HS¥9 - 1 1 6 1 6 7 

26 

H9*5J:^H1 OSr^BgUTBlK-rs. 
[0 0 7 4] 0 9tCtt, L D Dfflt$k<DNM<DT F T tC4o 

Stt©H»S*iSL5^L, LDDlil^PSOTF 

t >l«ttOH«S:*i»L 6 TSLT*5. C ^ 
W/LdUO/10 (/zm) "C*t>, KK 
>-y-XfEH, 5vT&9, y-h«JEtt, lOv 
T&£ 0 cn^^MJe**^, ^»lHlg§(7)TFTtC — 
JRtoK&gtSn* 2 x l 0" 5 A«_h<Z):*>«Sit£fli 
UTZ>\Z\$, NI^TFTTIt fgjg^V-X • FK 
>««O^*fi»»*^*9 0. 2xlO ,! cnT 1 aiT^ 

d, pi©tftt?h fi«aev-x • vu-ommco 

^*E«J«K*^l. 5xio l! cm- 3 HJ:m 
[0 0 7 5] — ^T, 0 1 0 tCte, LDD#fig(DN^c7)T 
FTtc£>tf£{£S^y-X • H U-f >««O^SE««£6 
t*7U — i7*8it<hOB8«S:^»L 7T^l, LDDI 
ifi©PS?OTFTtC*5^Sfi«ffiy-X • KK>fi« 

So CCT, ^-V^JI/tt, W/L3&U0/10 (Mm) 
T&D, FK>-y-Xlffil 5vT&D, y— F 

X10' 15 A.£lT<OU^;i/t&S©tt, NSWTFTT 
tt, <£««y-X • FK >««co^F*fifft»ft3&t«j 1 . 
3xiO"cm- ! ttmD, PSOTFTTH iS 
SV-X- FH>i^MM^«3. 0X10 

[0 0 7 6] fot, P»DTFTtH.fi»a[y-X 
• F U>f 1 . 5 x l 0' 8 c m" 3 

**£#?J3. 0 X 1 0 18 cm" 3 ^-Ccotefflchf fltf, ^GD 

T*#&U^<fc£:£. — N10TFTT11 {g*g 
gy-X* FK>S^MMS^ftl; 5X10 
18 cnr'*>SiKj3. 0xi0 ,! cm-^TO«liLfe 

p^coTFT<trai;*>«fltu^;i/<frsictt, <sas 

y-X • Fl/^ >««<B^ffi%»«£*9 0. 2X10' 8 
cm^A^ftl. 3XlO"cm" J £T<D^H(£>5 
*50. 2X10 l8 cm- J ^^0. 5X10 ,8 crrT 3 £ 

<, NI(0TFT(0t7»J-^tSOU^Mt9l X 1 
0" 4 AKT^T^SCO-C, I*fflTFTiLtffl^fc 
i * K * £^o MA*** * . 

[0 0 7 7 ] 2 i9f:^N^^tnH 

FTttwi»gy-x- fu< 
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[0 0 7 8] &*3**IB<DCMOS T F T CDjfcffl^J <h 
ITU «ft«*fe«Offi^t>. «ti-f/»yt>1f 
^SRAM (static Random Acces 
sMemor i es) »«¥##S«#»j££n 

[0 0 7 9] (IflyntXLDD TFTICJ»WS» 

mmm) wzmM^v^xxmmznrcmmh^yisx io 
•fextjiTFTSf^jsE-rsiRcoxsftsajaft^ u— tf 

— Bga*£*\%iif!«&3 (RTA) £Sofc^fJrftJ?»£|& 
0 0 TCSSKTT»5 T F TOSig^gSSt, 

1 X 1 0 s cm^ t ^4. 5X1 
1 . 2X10 n cm"^C B[PL DD 
SWfc-T J: 3^18^4. ra#KNS<D«»lHl#fflTF 
T 2 0 l:fe^5fi«SV-X • H K >fi«2 1 1 , 2 

1 X 1 0" 6 cm^ t ^4. 5X1 
2. 4X10" cm" ! ^C DrN LDD 

dtflddH &,T<D&& 

1X10'' cm^ t £4. 5xi0" 6 cm 

3 ^ CdtPLDD / CdtNLDD =S 5 

[0 0 8 1] fct^H &LDD TFT^IffiO 

3. 0X10 17 cm" 3 ^C D rPLDD^ 
6. 0 x 1 0 lfi cm" 3 ^C DrNLDD ^ 

Xti^TFTSffiJLfci^l^^Tt), N^(£>1E»J 30 
InJS§fflTFT2 0 £PS!t0K»l§IB&JHTFT 3 0 t<7)Pa 

1. 2X10' I Cm ^C D rPLDD 

2 . 4 X 1 0" c m" 1 ^C d ,nldd 

3 ^ CdtPLDD CorNIDD ^ 

[0 0 8 3] (#3fiHJ3fc«:b£U>r7'£ h) *8|OJBT 

[0 084] §LDD TFT0W7^hf:"3^T 40 
FT 3 0 i:C0rat*5frj-sy- hSion7>7S«ftt 
HI 1CNMTFT, ^cfct^P^^TFTCO 

¥ffi»tt*««5£K:*U NS(DTFT (Ni!<oei&|pi 

S§fflTFT20) CO^^^jl/fiiScfc^-V^^iliSr^n 
^nL DrN ««tWV DrJ iU WSBPl!<0lK»lElB&fflT 

FT^^^^^fi^i^A'^^BS^n-enLDrP * 

W DrP t Lfzt^lZ. L DrN , W DrN , L d r p > W DrP 

£IT(D^ 50 
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ifija^p-txTtt i o o o^mm^mwtitit^&mLu 
¥W*Bittu-if-M«t^RTA(zTefciiL, m 

c o Lrzf&M^u^x\zxm^nrzT f t ic-ot^x** 

LfciSfc, #TFT©tta«lWtt*»ig{t"C#-5, 
[0 0 8 0] ST, &LDD TFTOiaKV-^- 

J5g|j#£ t (cm) tL, P^<^|gi(}[HlS&^TFT3 OtC 
*3frtS<£«SV-X • HK>fi8 3 1 1, 3 2 1©^ 

Jffi«i»K*c D , FlDD (cm" 3 ) tifctfi:, t, c 



0" 6 c m 

• t ^ 1 . 8 x l 0 ' 1 c m" 1 

2 1^iWg^C DrNl DD (cm" 3 ) 

t , c D ,HDDft &t<d&3: 

0" 6 c m 

•t^6. 0X10 ,! cm" ! 

mm&4 0 nmtlfcl^rJt N^CQlEi/jEEjKilT F 
T2 0Ci5^§iSgy-X- KK>i«2 1 1, 2 

gy-x- FK>S«3ii, 3 2 l i:*^T, i^T 

[0 0 8 2] 

4. 5 X 1 0 1 8 cm" 3 
1 . 5 X 1 0 1 8 c m" 3 

nm&M7u j £7,T*&j:mm^WL&& 6 o organ?* 

• t^l. 8XlO ls cm" 2 
•t^6. 0xi0 n cm- ! 

5 

L D r S * W D r N = L D r P ' W D r P 

Stt*L<&?K ^<D±T^>m«ft{l£P^TFT£N 

D r H , L u r P , W D r P ^T^Si 
0. 8^ ( L D r N -W Dr! , ) / (Ldi P -W DrP ) ^ 

1.25 

T£3o &<fc*.fc£* K7->M*5, W DrN £W DrP 

0 . 8^ L D r S / L D r P ^ 1 . 2 5 
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[0085] m.\zm i i \z^-t£o\z, NmvmmmT 

FT10©fiiav-X- HH>««111. 121 
S©K»EH»fliTFT 2 0 y-X • HK>i 

8211, 2 2 1 COfi^^ct^lti^^tl^nLDrNLDD, 

W DrUD Dtl, Pffl<DB»(iIttfflTFT3 o<o«»«y 

— X • F U< >i®^ 3 11, 3 2 1 ©fi£*3<fctfi|i£-£- 

n^tlLD.PLDD, W DrPLDD t Lfzt^lZ, L P iHDD, W 
PiNLDD* LdtNIDD^ WprNLDD i^~F<OlK 

( L P i N L » D / Wp i S L D D ) ^ ( L D r N L D D Wd rNLDD ) 10 

ITFT1 0(C*3ttSffi»«V-X • HK>1«1 1 

i, 1 2 1 cDSfctffi^iS&Kig^u ^m.<^mmm^m 

TFT2 0Ht3Wfii*V-^' FK>S«2 1 
1, 2 2 1 <Bffi^ffi*<E&tCi8£LTfc<J:^. d Oct 5 

K*j£-rn«, ^w«»aecoffi*^cMosiii»«c:*tt 

[0 0 8 6] (#fg9J(D3! 2 Jgffi) 20 
<*2»tBfc«3ftTFT<0*J«) *%BJC0^LDD 
TFT<7)S*W?ft«fiEttSlJgSli:H«'r*5fc8e), HI 
. l*#HKL'TBlWr«»i:i:fefc, 3*«"r-5«fiBSr#"TS 

[0 0 8 7] *%^*rt>H i fc^-rck^fc, Nicoii 

ffiTFTIO, N^OiEftHI^T FT 2 0, *3<fct*PS! 

Oig»j[HlKTFT 3 OTte, V-^««ll, 2 1, 3 
1, ^J:{/FK>M12, 2 2, 3 2tZ*5^T, y 

-MI1 5, 2 5, 3 5«i:»ky- M&fMR 30 
1 4. 2 4, 3 4«^LT##^*»#fCfi*£y — X 
• HK>««1 1 1, 121, 211, 221, 31 
1, 3 2 1^Stltt3!3, ^fn©TFTfeLDD 

[0 0 8 8] #569§T?«:ia 1 2 fC^JgL 1 1 T^Tcfc3 
tr, NI©IBlHKfflTFT2 0<D*>mm&*:%<T 
<£»ffiy — X • Flx^ >S«2 1 1 , 22 1 

SifflTFT 1 0 y-X • HH>«S«1 1 

1, 12 1T&, ^»B*»K^ia*«fiiJfCS/7 hb> * 40 

BtLTW. MlZ\,*&t£* Nl^ffiTFTl 
4o^T, B12l:-«i»L12T*t«t5l:» 
-^««E*/h£< Ufct^, N^O|Ki!jlHlKffiTFT2 

0 tc&t^T, *>«8K**/h£ < &5 C ch £g£ihf £ £ 

[0 0 8 9] *»W©«ft**Sitt7?r>f ^ h U 

1 cfccx* 2 mmmcDmmmmmmm f 9 >yx 
mmmmzmj&zntzmimmmcDmmmmmh 50 
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tfMIBH*fflj*I«h9>^Xi'tt, y-X • FK>fi 

*LDD*li6S#U SlW«l!(0!8*flliMBh7>'S? 

mi^mMOiE»[HlS&ffl»IKh^>> r X^H^ 

£<h, IH 1 K^-TNSOHigJBTFT 1 0 tC&tt^fiil 

sy-x • f u-r >mm 111, 121 ^^f»ss^ 

NMO|E»J[BlS§fflTFT2 0fc*5t*<5jg»fley-X • F 
H>««2 11, 2 2 1 (D^F*fi«i»ffiJclt«LT(g:< 
KIT*^ -rato'S, NiCOWfTFT 1 OOfg 
«*V-X • F U-f >ffi« 111, 121 ^*5ttS>F»6 
&J0. 4X10 H cm- 3 T$)5^)Ml, N 
^OB»HI8SfflTFT2 0Offi*SV — X • HK>fi 

«2ii, 2 2 nz^ir^mmmm^ mo. 7x1 
o i8 cm- 3 m «mr»i»«a!3&«pa'T#oT*>ra 

[0 0 9 0] *%^T^P^OiEl(j0KfflTFT 

3 0 <ote»«y — x • F u-r >«« 311, 3 2 1 k:*3 
nttmrnms.*. N^oiK»ms&fflTFT 2 oofiig 

SV-XvKW>fi«2 11, 2 2 1H*3W^tt« 

[HlS§fflTFT2 om IISV-X • KK>fi«2 

II, 2 2 1 C0TM^SS^*3 0. 7xl0 l3 cm- J i: 
8£^LT&£CDtC*fLT, P^OttftEIIiSfflTFT 3 0 
"CH fiiSV-X- HH>fl83 1 1, 3 2 1^ 

myomm&ms. oxio l8 cm- 3 r^iu^ t 

PMOigtdlHl^fflTFT 3 0K*3W-£<g»ffiy 
-X- FK>S«3 1 1, 3 2 lOT«*i§fl?*NI 
OE»0BSfflTFT 2 0 t*3»5<£»afy — X • FK 
XB82 1 1, 2 2 1 (D^tt«»K^S*LT»6flS^6 

[0 0 9 1 ] &*3, N^CDIUSUBTFT 1 0, N^OIE 
»[iIS§fflTFT2 0, 43ct^PS!©KftlHlKfflTFT 3 
0©V-Xfi8l 1, 2 1, 3 1, UWFK >f 

1 2, 2 2, 3 2 05*>, ffi»«y — X • HH>« 

III, 121, 211, 221, 311, 321 
<MH 0 x 1 0' 9 cm- 3 «±0 
S5*fty-X • HU-f >««1 1 2, 12 2, 2 12, 

2 2 2, 3 1 2, 3 2 27?*So *»Wf3»liTt>5t<D 

[0 0 9 2] (l2fIf:§^§TFT^t> -t7U 

U-i7*SftWttTtt, H9^"rcfc'5^tt»|pI8SfflTF 
Tfc»V>Tttffi»aey-X • H W >««^iffi«f»flE 

§0 El 1 0 K^Tcfc^tcH^fflTFTTtefgig* 
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(I, CMOSlUSStCfe^T, h^fi&££>A*^>X 
PS!<7)TFTJC*3(tSi£iB*y — X • 

D^iich LfcCchKSD^LT, N^^iKl(j[plg§ffl T F T 2 10 
0ttt»S7-X' HK>S«2 11, 2 2 

o. 7 x i o 18 cm- 3 &-emmmm\zwL&$ 

nx^sot, 0 l 2 K^BIL l l ~T:^T£v\zJr>n 

mifi*:&<* tv-jjNmvmmmT ft i otei&mm 
y-xs« i i i *3<tcxfi»« h u-r >mm 121W 

iWS^O. 4X10" cm' 3 £-T?ffi»&<MK:825£ 
<**IT^<5£>T?, 0 1 2 fz— j &«iRL 1 2X^*51: 

FT30H «»aev-X««3 1 l*3J:«ffi»flEKU 

-<>«*3 2 1 (c*3»S^:>fi«IiRK^lKj5. 0X1 0 1 8 20 
cm' J ^trNS«ft(HlSfflTFT2 0 y — X 

mm2 1 i*<k«fi»aEFu>f >««2 2 1 tc*m^ 

*JgL 1 3T*"TJ: , 5{C*>«j5iE**NScC)ffi»|pIBSfflT 
FT 2 0 o^>SSgi[w|^^u^;i/^Ta:»$nTVi 

ffr&*3S£L&^. l/^t)PI©TFTtNI©TFTt 

Jtt>»n«'C*-5. 30 

[0 0 9 3] (^Jfi0y3 : SS2JgffiK:«SLDD TF 
TcO^ii^ffi) e:<D<fc3&*jfi(DTFTtt, ftiAfl 

MXSLX^^o fil, ^ffi^MbX^^y- 
#JlfC:fe^T, 04 (a) -05 (b) *#{!8LTB191 
MfcttHODTftS. t£oT, 0 13 (a) IZ^^o 

\z* mr$mi^4 i&Bf&Lrz&»<Dj:nizr3\,*T<Dfr 40 
mw-Tz>tt*>\z, ^n&McDxmiz-o^T*). 

y-h«Sl 5, 2 5, 3 5 0SB(BTtt, ^— hmffi 1 
5, 2 5, 3 50fSl:*Bat<&#^tf<* 

TFTSjga-r*. 

[0 0 9 4] 113 (b) tc^-Tcfcptc, JS&Sbg 

«2 0^Sffl"JO^^> lifflTFTl 0(DMf^Ii 
NSOttftlHlKfflTFT2 0(DJgfi£^5t««S:Us; 
Xh7X^5 1AX'I3o ^C0«^T, T^-fe^Sitf) 50 
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5F*e*. *>S5. 0X10 ,s cm- ! 

SBlS^WKiy — X««3 1 , fecfctfKU-f >«tt3 2 
£^/&~r£ (PafO^tttt^AXS) o 
[0 0 9 5] ^Ftt«l3ft«SIASntt^o]t»» 
^t*M«fi«3 3t&5. fit, V-XSM3 1 

fc*. *©»<0»ihk0 fc, HIR<05F*EftWA***2flf 
fSiffi^o SfoT, V-7«8 3 1fecktfKW>fi8 
3 2 XII y- 3 5 <DH%mz*tm'?2>%&ft\Z^ffi l 

«9*Srt**9 5. 0X10 l! cm"<?)SIgV-X- Fl/ 
OI83 1L 3 2 1»^tll)^, fC«< 
SB5M4, ^tttt»«rt*#?J 5 . OxlO !0 cm- J ^M 
y-X • >««3 1 2, 3 2 2 CO i 3 

tCLT, Pl©BftIilBfflTFT3 0d^Sn5o L 

[0 0 9 6] 'Jk\Z, 013 ( c ) MtSTJ: 3 \Z. NM<D 
mmmTFT l 0©JgJ5£««43j;^PS©ffil!ilpI8SfflT 
FT3 0©M»«SI/^Xh7Xi7 5 2At«5. £ 

0. 7xlO ,5 cm-^H-XlX^t>aALX, ^ 

«HK>fi«2 2*MtS (NMCO^F^^AX 
S) . 

[0 0 9 7] ^MW#*A*ft&a^fc«# 
^^^;i/JKfi£ffl«2 3t&S, fiU V-XI8 2 1 
6±tfHH>««2 2<05%, y-M!2 5« 

fc», *<Oft&G>BtehfcD t>, *IK©^tt**A«**2ttr 
Sifted fct, y-Xffl«2 l*5J:tf >ffl« 
2 2TH, y-MS2 5©i8ffi{w*H#-rSffi^fC^FlS6 

0. 7X10 ,! cm- 5 ©fgggV-X- HI/ 
^f>fi«2 11, 2 2 1«^n^ fC»< 

^tt«»«jW»0. 7 x 1 0" cnr 1 
y-X • HK>I*2 12, 2 2 2 <h&5 0 
KLT* NSOiKftlHl^TFT 2 O^^c^n^o L 

l/yXb7X^5 2A^if^ 0 
[0 0 9 8] )k\Z, 013 ( d ) Cgf^; 3 \Z, Nmo 
iKKjIUSgfflTFT 2 0 <0»fiE««*3J:^PS<Offi|&|Hl8S 
fflTFT3 OOOMi^l/vX hVX^ 5 3AXI 

>£0. 4 X 1 0 1 5 c m~ 1 <£> F-XiXi' ^">SAL 
T, y-HIi 5l:*tlxgSl»v-xl8i 
1 *5<fc F U-f >®«E 1 2 *M$L-?Z> (NM&^Ft&mm 
Alg) . 

[0 0 9 9] ^F«**«»A*n3a:*oft«» 

3<h&*. fib, v-x®8i i 
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-t©te<0«#J;0fe, *IB<0*tt**A«#2«r 

ftJBft**ttO. 4 x 1 O' 8 cm _, Ofi»aev — X • HI/ 
>fig«l 11,12 lifi&l£2n2>—^, ^-C£|&< 
^F««»«*«fiO. 4X 1 0 !0 cm- 3 Oj«S§S 
y-X • KK 112, 122t&5„ Z.<D£o 

[0 10 0] CKOJcp^teTjefiE-rn^ g/MS<Z>X 

jgftT^^> 0 ifBOjJifi^ft^fefrtSXSIBJf 
te, HI 3 (b) , (c) , (d) TStltOWTA 

[0 10 1] mMM4 : i2iII:i^,LDD TF 

[0 10 2] &*3, HTlcRWnMTtt, ^SMWR 

0»J1^*3^T, 04 (a) -04 (d) £#figLT819! 20 

LfcXgt|WI+lT^^>o S£oT, 014 (a) 

SK, y-htSl 5, 2 5, 3 5£»/£L&JK»<Z>X 

[0 10 3] *"T, 014 (a) f^-r«k5^, y— h 

tils, 25, 3 5*»«L&eu** pm&mmmm 

mT FT 3 0O^fgfi«*l/^ hVX^ 5 4 AT 
BofcttttT?, iifflTFT 1 OfccktfNSlOKftlllK 
fflTFT2 0©MfSWWtbT, F^- S!(0^*B 
fc£*Ji, *)>-1*>&ffiQ. 4X10 ,, cm- , <O 

F-Xlt<t>aAl> y-M115, 2 5^*fL 30 
Taefi^«JfC^*E«i«aE^*3 0. 4X 1 0 18 cirr'O 
fiIi©V-X'FK>SHllb, 12b, 2 1 

b, 2 2b^Mt^o ft** ^Ftt«3W#ASnft*o 
fcSB^^^^I/JgfiK^l 3, 2 3t&-5, L3^5fS 

[0 10 4] 0 14 (b) tC^f J: it-, NM<V 

I*fflTFT 1 0:fccfctfPS(Bttftt§Ii&JHTFT3 0 CO 
mtiitttB.m&l'zST. hVX^ 5 5 ATffi-^cKJST, 

N^^iKKiHissfflT ft 2 o<Dm^Mmm\znvx. 
Fi—Mo^tbrn, u>-f *>&#9o. 3x 40 

1 0 IS cm-'CH-XiT-f t>ftAb, Nl* cDggSjUJ 
£§fflTFT2 0©<£«S<Z>y-X ■ FK>««2 1 
b, 2 2bO^««IKS»0. 7xiO ,! cm" 5 ST 
ig#>£ 0 l/yXh7X^5 5A»S1" 

[0 10 5] 0 14 (c) \Z^T£.V\Z, PMCD 

mmmmmr ft 3 Q<DMf&j>femmzi)nz-T, nm<d 

©gifflTFT 1 0 &£Z$Nm<DmW)m$&mT F T 2 0<D 
y-MIl 5, 2 5^^l;ie.l/yXh7X^7 5 
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0xi0 l5 cm- ! OF-XiT<t>aAt 
"T, l/yXh7X^7 5 4A«<!:, y— h« 
1115, 2 5<£iggB<hcoEgg8te, 0. 5 Mm- 2. 0/z 
mgfle**«LTV**. fi»flE(Oy-^- HI/ 

-T >M8 lib, 12b, 21b, 22b fc&, ^FJffi* 

0 x l 0 10 cm- s <0BS»gy — X • HK> 
(881 1 2, 1 2 2, 2 1 2, 2 2 2«$n^ e - 
^, fi««coy — X • FK>I81 1 b, 12 b, 2 
lb, 2 2bCDp^, l/yXH7X^5 6At!^nt 
^fcSB^tt, ^©ii^MftM^O. 4xi0 ,8 c 
m"' y — X • HI/-OM1 11, 1 2 1 
^F*fi*»K***50. 7 x 1 0' 8 cm- 3 C0{£gffiy-X • 
HK>«2 1 1, 2 2 1 dOJ^fcLT, 
Hig/BTFT 1 0*5iaCNM<7)IKKilpIKfflTFT2 0 
^^c$n^> 0 L^SStC, L^yXH7X^5 6A^^S 

[0 10 6] ^fc, 01 4 (d) t^-r^fr, N^OD 
HiSiJSTFT 1 0 43j;tfN^<BK»[B!&fflTFT2 0 £ 
L/yXHTX^5 7Atgo^lT% P M<Dmmm$& 
fflTFT3 0(/)MfSMt:MlT, y^iry 1 ^-^ 
<O^F*Ei», fc«hAtf3Sn>-f^->S:jKj5. 0 x l 0 1 3 c 
m'^H-Xi^t^ALT, ir-hfl3 5l:^ 
LTeHSE^»fc^»Ei»»ae^iB5. OX 10' 8 cnr 3 
©fii«oy-X' HH>fi«3 1b, 3 2b£^fi£ 

83 3t&5. L^^fC l/yXH7X^5 7A^ 

[0 10 7] 014 (e) tw^-Tcfc^i^, PJ^ffl 

TFT 1 0*5J:^NS!©ffiliilHlKflaTFT 2 0 tCttlA. 
T, PS^IB»[nIS§fflTFT 3 0oy-Hti3 5&t> 
l/y^ 5 8 AS^Lfc«, T^ir 

3ti:^i*oM*>Si. oxi 
0 ,s cm" 2 ©H-XIW*>aAt5. ^:t% 
X H7X^7 5 8 A0D#S§Rch, y- hmm3 5COtQmiz(D 
BBfKtt, 0. 5/zm-2. 0 AtmS££*tjgLTliS, 
OteS, (Stfi©V-X • FW>fi«3 1 b, 3 2b 

\z\t. ^mvomm&i- oxio !o cm- 3 ^My- 

X- HK>M3 1 2, 3 2 2^M$n§ 0 
fSM^y-X* HK>S«3 1b, 3 2b<£>5*>, 
1/yX HYX^ 5 8 A-CSfcftT^fcSB#tt, 

5. 0X10 18 cm- ! (D®MV"X- 
HK>fi«3 11, 32 lt&S. u©<k5l:LT, 
P^^ffiaiUSSfflTFT 3 o^^^-r^o 

[0108] &&&&mxm<Di&\zb. y-nii 

5, 2 5, 3 5C7)fiiJffi^S^ttX>y^>yTr1t-r F^^j- 

t f T%mm^z>jjmib&z> 0 

[0 10 9] (»2»»^«to*^««««) * 
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0. 4 X l 0 18 cm" 1 <hU N^ro^«JlHl8SfflTFT© 
fi»*V-X • KU-f >««©^«»iB«*»0. 7X 
10" cm-ilfc*!, A»jfl»**tttt»flEK:l8j£**l4 
Ctft<. NffiOHSBfflTFT©fiaMKV-^ • HK 

>m^tc*3 ft •& ^^ibs £ n mnmwimv&m t f t © 
bTfi<ae«*itmtf. H*»wt::i5W-*TFT©:*- 

[0 110] SfcdC-e^NSCDIKSjlHlKfflTFTCDfg; 10 
?8&y-X • H U-f >®««?^M«ljS«**?I 0 . 7X1 
0"cra"tU PS!©B»lHlKfflTFTO<g»aEV — 
X • h'U-f >SS^<7)^*iE^igS*^J5. OX 10' 8 cm 
■'iLW, *»j6»-5^*6«l»fSKIS«Sn-6C:tfe<. 

(C*3t-t-5^*l6^}gS*NS(D^®)lplS&ffl T F TWfgjggf 

y-x • h'H >*«c*stts^*E<»jB«K:lt*ll5LTils 

X£fa±T"t*-5„ P^WfK»leIgSfflTFT<D{gig 
«y-X • H U'f >«*K*»t« T««i*SNlOl 20 
KlHlSSfflTFTCDflSjgSy-X • h*K>ffi«ct*3W5 

2.. 

[0 111] #0!ITte£llig«3!£NS<hL<S!2 
^mi!SrPl!tLfc*«. ®!»CLTfeJ;<. ISfflTFT 

[0 1 12] (*SM3I1) *^HJC73#LDD 
TFT©S*KiS;MBSi- 2jgffi£|i^irt?<&*fc 

». Hi^flaLTBiwrait'bfc, 30 

[0 1 13] *»910ffiH&3*&ffTtt:JBl«tt$!®H 

y-x • h u-r >«s«©^ 1 mnm^t&mmmtemw)® 

8gffl??Blb^>:xX*cDffiigggy-x • KK>S^«fc 
fTSt. NIOilfflTFT 1 o©<gissy-x • h* 

v-i ym^t 111. 121 ©^©j&^ct. nm©ii 

(HlKfflTFT2 OOjgiSV-X ■ KW>««2 1 
1,2 2 2 C*lt*^««»iefc , ±«L.T*KWtft< 

HS5tbT&&„ T&£>%, NM©ffgffi)lE]85fflTFT2 0 

v— x • h u-r >mm 211, 221 tc&tt-s 

^*SE*$>?©Ste, *t)3. OX10"cm- ! t£0, PH© 50 
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iKKj[eJ&§fflTFT 3 OOfiflEV-X • HH >®*gt 3 
IK 3 2 1 {C*5ttS^Hsett»Ktt, «2. OX 10' 8 
cm- 3 T&&^ NSOiB*fflTFT 1 0CDfi»SV — 
X • K l"f >®*gj 111, 121 flte, NS<£>iKft[Hlg§ 
/BTFT2 0©<6«fty — * ■ KU<>««2 1 1, 2 

2 1 tmmmoNM^mm (^mmmm^m3. o x 

10 ,! cm- 5 OUWt» <h, PS!<DKft[518&fl§TF 
T 3 0 CO®««V-X • H U-f 3 11, 3 2 1 £ 

mmm<DPm<D^m%o (^Jtewssw»2. oxio 18 

NMcOPi^TFT 1 0 y — x • FK>SS 

ill, 121H, *KMttt5F»fi*SK3W*5J 1 . 0 x 

1 o ,s cm- 3 <D{&mmN mmm-c&z> 0 frft&i&mmv 
-x • h u-r >«« 111, 121 te^mmmm&m 

1. 0 x 1 0 18 crrf'cDU W:*><Z)^3W^&*nfc 
[0 114] 5 : ^3fif:§5§LDD T 

[0 115] Sf, HI 5 (a) lZ7F?<ko\Z, H^S 

XTCVDtt&i:Sffl^T*»*R*BJSLfc8, 

*lSrftJKO^»*JRl 0 a, 2 0 a, 3 0af:t§ o ^ 

U — !f 7 - ~;P8;*fcttHffij£fiftK: ck 0 

So IWMftlfilOa, 2 0 

a, 3 0afC*fLT, mWtiktik* TEOS-CVDffi, 
LPCVDffi, y^XTCVDS, HTOffi&ifKck 
0, 2 0 0^->^X hn — i><B^Un>Bgffc 

K^^^^y-hiill 4, 2 4, 3 4«^o 

[0 116] ^fc, Hi 5 (b) tz^*T£o\z, 
$6SK1 4, 2 4, 3 4<0«Kfc, hWH->U3>^ 
•>U1f<KR&£fr6a:*y-h*ai 5, 2 5, 3 5 

[0 117] N^<^SKffii[Hl£§fflTFT2 0©M 

f 1/yX 7 1 TI^-^ N^Oiij^ 

fflTFTi o<DM&^i£mmz^^T\$mi&i£m£~t 

u>-f;t>£^2. Oxi o^cm-'OF-Xit-ft 

«sw»2. o x i o ,8 cm- 3 cofgas^y-x • kk 

>S^3 1a, 3 2 a*»fifiT* (1IsIB<0^:»E«#A 
n^cdh^tft 1 ott, M&W 

SUC&^fctf), NI^IffflTFT 1 OOMf^S^ 
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*>jWKj2. OXlO ,1 cm- I 0F-XlT^ft> 

SA$n^ e &mm 2. o 

x 1 0" cm -3 ) (DPMW — T. - HK 1 1 

b, 1 2 b n*o ^««*i»ASftS* 

[0 118] HI 5 (c) ^Tj^cfc 5 Pm<D 

mmmmm tft3o cojgjs^was uvxh^x? 

•r-mv^mm. fct^-tf, u w 3. oxi 
«j*Axs/ffi»ae* i w«ffl^F««iWAxs) . -t© 

NS^|g»i[Hlg§fflT F T 2 0 (DJgj£^5t««T 
te, fiiS[©V-^ • FK>»«2 la, 2 2 a**Jg 
jS^n^o NS!<OIIiJifflTFT 1 0<D»/&^ 

^t, {&mm (^tt*»ag^»2. oxio n cm- j ) 

©Pa<Z)V-^' HH>fi8llb, 12b«^ 20 
nt^fci^ ^-|Hl^*E«j<7)a»A^J:oT, V — X • F 
K>I8iib, i2bH MI^PI^SNSi; 
J^gL, ^RMtctt, <£«ftN£!<Z>y-x • FK>fi 
«lla, 12 at&5. <6»a?<Z>y — X • F 

K>iB«lla, 12a©UH*>©*)t»aW 

1. 0Xl0 l! cm' 3 t^t:i^§ o L*>£fg 

[0 119] il 5 (d) (C^T^^f^ NM<D 30 

ISfflTFT 1 O:fe«ktfNS<0ffi»|Hl&JBT FT 2 0 tC 
JDX.T, PS<7)K»HIBSfflTFT3 Ocoy— h«S3 5 
l^yX hvx^ 7 3 ^Mlx^ T 9 

m<D^vm* rct?L&#n>^ 1 . ox 

10 ls cm-^H-XiT<t>aAn (3[hI@<£>^ 

£T, L/yXhVX^7 3«g6^, h««3 5<B 
««iOE«»4, 0. 5 Mm- 2. 

«£»*<Z>y— X ■ F 3 1 

a, 3 2 alcte, ^*E*ft»ft*U . 0 x 1 0 2 0 c m" 3 c£> 40 
SS»SEV-X * KK>««3 1 2, 3 2 2^«^n 

— yj, <a«aecDy — x • f u-r 3u, 32 

a(D?*>, 1/vX Fvx^7 7 3-CBfctiT^ifcfiB^tt, 
*©**^tt*JB«3W»2. OxlO^cm'^IM 
y — X • KK>®i3 11, 3 2 1 ^CDJ:5 
CLT, PSO^»lHlSSffiTFT3 O^^^f L*> 

[0 12 0] 0 15 (e) (C^TJ:^tC, P^i£) 

IKIfjlHlgS^TFT 3 Q<DMl&mmz1mjLT* NM<Dmm 
fflTFT 1 0*3J:O:NSOK»lHlB8fflTFT 2 0©y- 50 
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Mil 5, 2 5^fc£i6lCl^l/vXHvX^7 4^ 

1. 0 X 1 0 1 s c m* 1 © H-Xlt^f t >SAt ^ (4 
EB<0*ttftr#AXg/K»«* 1 *ta^»E«*AI 

8) o C FVX£? 7 4<£>iffigB£, y— Ftt 

Si 5, 2 5<D«B«i:<OBIIIf4, 0. 5/im-2. 0m 
mig^lLTl/^o fi»«coy-X • FU 

>i§^ 11a, 12a, 21a, 22a tz\Z. ^fM%0 
«ft**l. 0 x 1 0 10 cm" 3 tf>iS«ffiy — X • HK> 
S«1 1 2, 122, 212, 222 ^fiESn-5„ - 
7j, i?MOV-X • HK >««l la, l 2 aQ-3 
^, h"7X9 7 4t«fcnt^fca»H ^CD£ 

*^«»*ffi5&^JK)l. OXlO^cm-^HSV-X 
• F U< 111, 121 «**<Z> 

y — X • F U-f >««2 1 a, 2 2aC03^, UyXh 

3WKJ3. 0X10 ,8 cm- J (OlMV-X- FH>I 
121 1, 2 2 1 ^Ocfcpf^LT, NSKDjUR 

ITFT1 0 £><kZ£NM<DmW)\B}$&mT F T 2 Offlm^L 

[0 12 1] ZL(D^o\Z_l^m<DT fr-J F U ^XS 
«10«JS56rffi-CJ4, P^O|gffil[Hl£&fflTFT3 0©fi 
igSy-X* FK>S«3 11, 3 2 1 £Jgj£"r*fc 
»<7)i£»aE®2 5 »«^*e«|3»AXS, tScfc^NSflDB 
ftlHlS§ffiTFT2 0©{ft*aey-X - HK>««2 1 

1,221 ^^^r^fc^cofgias^ i ai*^^** 

AXgtC&l^T, Ni©lifflTFT 1 0C0iS»«y — 

a • f u-r >^ ill, 121 (DM&^femmzT? 

n&o^JSfiftriBftollCckoT, SifflTFTl o^fi 
»*y-x • F U-f >«« 111, 121 %Mi&~?Z>o 
-r&fo-&, N^^J:^P^!CD|gS!llHjg§fflTFT2 0, 3 
0©»i6Xg*«JHL&J&*S, NSOKftlill&fflTFT 
2 0 (httS&^S^WWttSrfc^N^tDlfflSlfflTFT 1 
0^MT^§ o foT, l/^h7X?7 1- 74S 
^>£T£fc^<0 4[El<DVX^/£Xg<h, 4EI<05F*E«; 

[0 12 2] (^JS0*J6 : ^3^^tC^^>^LDD T 
FTCOgiJ^^igyjj*) *«^C0^3«tB^«te-5«aS 
*«HflB7^^>f F U ^7XS« 1 ttfitT^Blwr* 

iF7>y7^ (D r 1 TFT) (Df£ig^y-X • F 

AISTH Drl TFT^y-X- F K 
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y-x • Fu^ymmo&f&^femmzh&mmcDmi 
mmm^mMzmx'tz* Lfr%mzm2mmm<Dmm 

0M»Ih7>yX^ (D r 2 TFT) CD&ig^y 

-x • >mm*&f&?&rc®<D{&mmm2mmm 

T«ft»AIlT*tt, Dr2 TFTCDV-X- 

i »«at^*e*»Axsjc*5 wa» i 

AXStci5liT»fi£^nfclii5Bffl»l» h ^ > vX^cofg 

»««**H«jjc:<g:«ft{t;-rsc:<i:fCct-pT, mmm» 

«lh^>vX^cD{gjtg?y--x • Hi/>f»B«SMt 
[0123] ST. B16 ( a ) tC^Ti: 5 tc, 

fn^itt(?)*iMlOa, 2 0 a, 3 0aCt^ e 

£»/«-r<5»&*>**. S^OMMl 0 a, 

2 0 a, 3 0al:»LT, S»BHfcffi, TEOS-CVD 
ft, LPCVDft, ^7X7CVDS, HTOMifC 
<fcO, f 2 0 0t>^X hD-Agg0yU J 

>«ftJR^63i*y-hfft*Kl 4, 2 4, 3 4«S 

Tfe^iio ^^>^;uH-yo— wtLtiai x i o 12 

[0 12 4] 016 (b) C^t<j;9{:, y— h 

m&mi 4. 2 4, 3 4©8ffil:, K-yHy'j3>* 

>-uim FM&£^s&*y-h««i s, 25, 35 
%Bi&~tz> 0 ^k, ps^kkjiik/btft 3 o©»« 

HSifflTFT 1 0*3J:tJfNS©K»|pIg8fflTFT2 0 CO 

U W *>**$J3. OxlO^cm-^F-Xit-ft 
>&AlT3 (lliIBCD^:»B«*AXS/fi»flE*l*« 
SJ^fcEftJ^AXS) o -t-OIB*, NS!<0K»IhI8&/BTF 
T 2 0 <&»J*^j£S«Ttt, 3.0X1 
O l! cm' 3 0M^V-X- HK>Si2 1a, 2 
2a«$n^o ^F*E«J**»ASn&*^&SB 

TUNa©I«fflTFTl 0<75®fiE^fig«fefi»S 
(^*E*»ae^» 3 . 0 x l O l \cm" 3 ) ©y-X • F 
K>««lla, 12a?!i«$nTU^o 50 
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[0 12 5] 016 (c) \Z^^o\Z. N^CO 

EftleIBSfflTFT2 OO^f&^M^UvX h^X^7 
8 2T*I^-^ NS!©B5!lfflTFT 1 OtOJgfiK^ffl 

HllfflTFT 3 0©»^««i:»bt, T^irX^ 
-^O^SEft, fctAtf3Kn W^->SJB2. 0X10 
13 cm" 1 © K-XiT<^>SALT, y-Mi3 5 
t»LTSe«E^»^*fi*»Kdt»9 2. 0 x l 0' 8 c 
m'^fiiB^V-X • HK>fi«3 1 a, 3 2 a £ 
^tfclT£ (2IiIB«>^tt«*AXll/fli;*«S2#«ffl 
^FIEfiliAIi) o C^TNiOIifflTFT 1 OttM 
ttttJgK: f:i:!)*DWt«2. OX 
1 0 13 cm- ! ©F-Xi^t>ftA^ni)o ^©Sg 

^FieWjBS^SfflWS. OxiO l! cm" ! Tfcof: 
NiOV-X' FH>Sllla, 12a^imco^ 

&fc>*>, V-X • KU-f >««1 la, 12aH 5fc© 
NSO^lffi^Aat^llOPS^tt^AitOll 

Ktas-r * ^—mn^wmmm. cm. oxio ,s c 

b^Xy* 8 2 zmik-f&o 

[0 12 6] *&\z. mi 6 (d) C^tct^l:, N^O 
Hftffl T F T 1 0 NS<0ffil!ll§Ii»JB T F T 2 0 CO 

f~ MS3 5 $:1bfZtb\zm5 VisT, h^X^ 8 3 

£ <3iai<z)^i««*Axs/i«aiaE*2*«sj^»E«i 

iAIi) . ^E-OJKS, i&mmcov—x • FK>SS 

3 1a, 3 2 afctt, TOfM^l. OX 1 0 10 cm 
■ 3 Oi^iS«V-X • KK >M^3 1 2 , 3 2 2 nWgfifc 
^n^>o — yj, {a«3?(0 V — X • H U-f >fg«t 3 1a, 
3 2a£>5*>, U^XN"77^8 3TlbntWc«» 
tt, ^<D*£^ffi«J»«j&**9 2. OX10 ,8 cm- 3 <Z)® 
»«V-X • HU-f >««3 11, 3 2 1 Z. <D 

J^tCLT, PS<0ffi»0&fflTFT3 0*»/£t"£. 
U^^HC l/yXhVX^8 3*KSt5o 
[0127] ^tc, 016 ( e ) t^-ri; o J3, P 3!cd 
iKft[Ug§fflTFT 3 0<D«J&^S«fcJn>LT, NK<7) 
B^fflTFT 1 0*3cfc^N^©KI6llII8fflTFT2 0© 
y-hlll 5, 2 5St>j£ftl:«5U^N7^i7 8 

4%m&isfzm, fctAtfijx* 

>£l. 0 x l 0 1 5 c m" 1 K-Xitl' t >3At § 

( 4 ia a <o^jsE*#Axa/iS;»** 1 ««^^fse%^ 

Ali) . *<OlB*, fiWEOV-X' FK>SS1 
la, 12 a, 2 1a, 2 2 a Ktt, ^F«C*»SE3&* 1 . 
0X10" cm" 3 OiSilSy™X • KH >ffl« 1 1 
2, 122, 212, 222 j&^jsgsn^o — 7j, {£S 
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ffi<ay — X • HK>««1 1 a, 12acE>5^, l/v 

»ft**ttl. oxio l! cm-^gisy-x« FK 
ill, 121 ta§„ * fc, i6iSoy-7 • 

HK>fi82 1a, 22aCD5^, l^yXh7X^8 

0 x l 0 ,a cm" 3 <DiK*«y-X • >®^2 1 

1, 2 2 1 ^0i5Hlt, N^cOMPfeffiTF 

T 1 0 45J:t/Na!<7)K16lHlKfflTFT 2 Q&MtfLZft 

£o 10 

[0 12 8] C<D& 5^SJjg^fet>N^CDggSj[Hjg§ffiT 
FT2 0Ol*SV-X-HK>I«2 11, 22 1 
&»jST*;fc*<0fi*«Si 1 »tI=P««l»AISi: P 

mcDmm^mmTFT 3 0 y—x • fk>i 

«311, 3 2 1 *»dE"r-5fc»(DiS*aE*2#«a!^ 

Hi^fflTFT 1 0©<£jftKy — X • FK>iil 1 
1, 1 2 1 £^/£fcb*£. T&fo'S, NM&£ZfPM<D 
IE»j[Hlg§fflTFT 2 0, 3 0<Ofijexg&«fflL&J&* 

Nl!OB»IslKfflTFT2 Oitta^S^aWWtt 20 
^r^^N^cOilj^ffiT FT 1 0 ifimfo^tlZ* ©tt5o 
foTl/vX hVX^7 8 1- 8 4£JB/£-r*&«><D4[§I 

*iH($5lgOV-X' FK>^7^r^Vh'J 

^x*«i±^»it$n*. ^-ns*, aisxssiB^-r 

TFTO«mMi(#tt*M*ffi«*3J:^K»liI 
[0 12 9] (^3JgJgK:fi*&&LDD TFTOfCD 
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[0130] Sfc, <ft*« V-X • F U< 

t^i:SfcoTit vx^^ffli^Tjftoffitc^, y— 
Ftil 5, 2 5, 3 5(OffliJ®tcS^14x^^>^T1t 

«V-X • FK>KW^ltt)J;K vx 

[0 13 1] Ni«iTFT10C^W 

fi*«y — x • F u-< 111, 121 tojgfiE^ 
1 mmm&^um, 2 iti^^t^iAt, 

<s«Ky— x • f u-y >mm 111, 121 ^n^c^k 

®J[H&§^TFT2 0<D{&mmv-X • FI/-T >®«2 1 
1,221 fctkbT^HWtriSft^tcjg^-rsoTftti 
te\ SS»£y-X • FK >ffl*S:JgJ*-r-5XS^f<D 

[0 13 2] *l—*3i;i*3^T, 

H-yxstcioviTtty- haajgfiExsowtcfi 1 */^ 
ess? n m <D^m^om ah^ i waas p &<d:^«* 
»Axs*y-h«a»^xsoa^fr'5 tDT*n«, 

^-rnoxSJB^TfcoTfectV^ ^^^;i/F- 

[0 13 3] 
[SI] 
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S§J3TFT2 OOfiMV-X • HK>««2 1 1, 
2 2 1 <0*tt*»AE*»3. 0xi0 is cm- 5 d:lfc 

HStJBTFT 1 0COte»fty — X • HK>fi8l 
11, 1 2 1 S:NS!<Z)K»lsIKflaTFT2 0(7X£»Sy 

-X-HH>««2 1h 2 2 1 HitLT*M«Jt3® 

NS<B(MSIII&fflTFT2 0<D<E«ffiy — * • HK> 10 
(B«2ll, 2 2 l<B^tt»»**#Sl. OxiO ,7 c 
rn l VXVtL,rzM^\Z\tt(DJry U— i7«8!tS 1X10 

[0 13 7] ^ uT^ 3 Wf:»tt^ L D D^FMtlM 
S^OffiftlHlKfflTFT (Dr 1 TFT) :fcJ;^Jfl 1 

m>mm<DmmmT f t cp i 1 tfd ©easy— 
x ■ Fu^ymmizti^&^ftfz^Mmm&Nt cm- 3 

£U ^2 9|«S<^BKi|pI8SfflTFT (D r 2 TF 20 

t) <Di&mmv-x • fw >««^n-feii*nfc«2 

il^MiMNncm-'mo ^COP^N, , N M 

0<N,,<N 1 <C 1 0 X 1 0 1 8 •••(!) 
<£>K«S:Stfcii:tfP i 1 TFT^H^tSLDD 
TFTtifeO, Dr lTFTfeDr 2 T F T fc L D D 
TFT£f££o C<7)*fl=»EHttia 1 7KJH>T (A) 

0<N,,<N, ^ (4X1 0 18 
(Ni - 3 X 1 0' 8 ) ^N, , ^ 
Dr2 TFT (PH TFT) 30 
*)l&&3 //mgg^T<i:g<fcTt)D r 2 TFT 

TFTOje«IB<t**RlfiBi:«*. dO*fMeHttH 1 7 

K*H>T (G) (D) (C) (E) (J) TIStlfcE 

&mmmzm^z> 0 mizmi&nm (nm) <Dmnm 

9&mUMb7>zsX&<D?-* *;HL Dr , £x (Mm) 
tbfcPSt;: (fib, 0<x ^3) , xtN, , N,,** 
0<N M <N, ^ (xX10 18 ) • ■ • (6) 
SSt&iirtf, Nl^Drl TFT©ft>*JW3 
/imgSHTifi<fctt)D r 1 TFTt>+#iB^ 40 
S/DiBJE*#"rsei{CfiE5. fiP^CCDftfTFTttD r 
1 TFTfeD r 2 T F T feW#<OjB«ttffc#^te£ 
J&So d<D*fMefflttHl 7fc*H>T (G) (D) 
(C) -CH*nfcHft»««K:fBM5-r'&o 
[0 13 8] <*3»j»fc«ttS«**a!) ±f2©I£BJfT 
B* 1 MSfiNl t LS 2 Pit ft 

ft=5£ (5) £ (6) ^T^neilS^Cbtt) 
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(d) (h) -cHsnfc=A»««tcfflMi-r*. Htcft 

(1) £Wfcb.&0 
(N, -N,,) ^3X10" • ■ • (2) 
*Slfc-&tf, Pil TFT©t7U"^7lffii+M 
£<J&£ 0 ^COftfl=»SHttH 1 7 tC*H>T (A) (D) 

(C) ( B ) TH*tlfcE3ft»««fcffla-rS. »CN 
• , N,,3&i 

0<N M ^ (4X10 18 ) 

N (I <N, ^ (N,,+3X1 0' 8 ) • • ■ (3) 
*8tfc-&t£, Dr2 TFTCO^ >*;kfi^ Atmg 
^TtS<*oTfeD r 2 TFTtt+»B^S/D 

^owmms. (v t h) *^»-rs^©ssfl=*iHiiBb 

IP%> Dr2 TFTCX^r-U >^fl'J*SJSb 
#5(D-ef^o C©ftfrttH«H 1 7 KSH^T (F) 

(D) (C) (I) TH£'n&raftJB««Kffl3*rs. 
MfCN, , N,,J&* 

0<N M <N, ^ (N,, + 3X10 ,B ) 
N, ^ (4 X 1 0' 8 ) • • • (4) 
SriSfcii-fcr, Drl TFT©ft>^fi^4//mg 
gRT^Kfctt)Dr 1 TFTfe+^S/D 
»EE£;&T£«K:/j£*. HP^Drl TFTCt>Dr2 
TFTfcfciWcXSr-U >^IiJ£®jSb#£c^# 
So C©ftfMEHttH 1 7 \Z^X (F) (D) (C) 

(E) -CH£n&EAi&««K:ffiS-rs. MfcSgiiJM 
^^2^^?!^^ , N, ,** 



(3X 1 0 IS ) • • • (5) 

SlEOy— hSJBE&#ii^/h$l^T (PlTFT^y- 

hmi£^iE(D^umizm^Lx^v-^mm\tmm^ 

SDAT^^D r P TFT©LDD»fitt 

D r N TFTCOLDDS^ctOfeS<J5gSCD'r*%3J 

<&*i u »i*iBo3a**t>»6n 

So F — X*£>— 0a<hbTttP^<BK»IS&TFT<O<B; 
»fleV-X • KWf >««K6 x 1 0 18 cm' J <?)Pi>F 

*G«*fl"6&*, NsioK»iiiBTFT©<s»ay-x 

P^<OiiI*flBTFT<7>^Fi|SE**ffitt^K»^5 
x 1 0' 8 crrf 3 £j££e m 2 An 

[0 13 9] (»3»t8K»WSKT9 F) m3mm 

\zm*ThmmmiMm<D (*f6m\z&t>&wrv 

F) O^TKMbfcU-fT^httJIrtSSn*, -tn^in 
X.T0 1 1 Htk-TJ:^ NlOIJlfflTFT 1 0 <D1& 
i«V-X • F K >«« 111, 121 <Ofi**5«tCX 

ffi^n-enLr iNLDD , w PiNLDD£ tb, n^coik®j[piss 

fflTFT2 0Ofi»SV-7' h*K>««2 1 1, 2 
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2 1 <0fi£;fecfctffi**ft^ftL D , slB ,>, W D ,» LDI »<h 
U PfflCOB»[piKfflTFT3 OOflSaSEV — X • 
<>fi«3 11, 3 2 1 ©fi$*5«ktJCi|iS:-€-n-€ r nL 

D r P L D D > Wd r PLDD<tL'/l<tLcf{^, L r i .« L D D « Wp i N L D D , 
L D r S L H i Wd r N L » J H 
( L p i N L D D / Wp j U D D ) ^ (Lpr S L D D / Wd r Pt L D D ) 

TFT-CI4«kO«^lJC^-7U-^«8iESWS^, Dr 
TFTT1i+5)t:iSt^>lfi^#bni)^bTf^o 

M \Z L D r S L D D * W B rNLDD <t L D r P L D 0 > W D r P L D D te£ 10 
( L D r S L D D / Wd tNLDd) ^ (Lpr fl Dd/" Wd r P L D D ) 

%nmw.m&Nm mi. iKSnussfflPiJTFTWL 

DD»«»ii^t*e»lHllSfflNl!TFT©LDD»««fct) 

FTCLD DM«l;ElTiiftglafflS5^NiL D 
D©-?-*lJ;9t>iSi<fi£oTttli5., ^^TLDDIMO 

»fcL#^.it>PiiTFT£IJTFT©:fr>S^ffi£ftJ 20 
[0140] (*fgBJ(£>Sii 4 JBK) #3891©* 1 igflfift* 

3 j&n-m&T f t (D&tii&mmit-rz \z$>t=.-o x 

#^BJT"te^©*ijgf;:<fcoT. &TFT©#t4£* 
jiflS-f*. fib, &TFT©S*««(i SSl^Ss 
&^LSfl3ffi^£|i5«T-&<2>£:S6. 12 1 £#BSLTf&BJl 

[0 14 1] *^BJo^S^gBa7^5=-^^h'J 

^xs«±»:«»iHiis«t»j«$ncMo s mv&&m&. 
i nifei^ 2 mmm<Dmmm^m»m h 5 

>^X*<fc, Bfttttt£&J$3nfc£lW«3!©iS*ffi 

tt£©HXtiiffl!t h 7>i?7>*RZfin 1 #tt£©Bf!llBl 
S§ffl^Mh9>> 5 X^. S2««S0!)Klbl§I»ffl]«Kh 

»Cfi»«y-X • FU'f <5LDD*ie£ 

•flEV-* • KH >flB«©fiSt4SBl#«l!©Bftig 

SSffl»^h7>vX^©<g;Sgy-X • KK>fg«© 

HJPIiLl2»lI5NIiLTiLTfcaK 
[0 14 2] El 1 T"teNS!©@iiitfflTFT 1 0 ©{£ig3[ 

( L F i H D D / Wp i N L D D ) ^ (Lor 



V — X • KK>(B«1 11, 12 KDfiSttNS©! 
KlHjgSfflTFT 2 0<&<£«ary-X • HK >m^2 1 

1, 2 2 1 ©g^i;Dfi<^lTfe^o ^JA«N^O 
li^TFT 1 OOlSfiKV-X • KKXI81 1 

1, 1 2 1 (Dfi£jWfc3 2 nm-V&ZOlZttls* N^Ogg 
KllHlS§fflTFT2 OOfiiBffiV — X • >ffi«2 1 

I, 2 2 1 <Z>fiStt*3l . 5wmtfe^o 

Kffl^Mh^>^X^<£>{£ig^y-X • HH>«8® 
IP'S 12 1 CO P H(7)|Kffij[Elg&ffl T F T 3 0 V — X 

■ HK>fi«3ii, 3 2 i <D&£&Nm<nmm\Eim 

fflTFT2 0(?)IMy»X- KK>I82 1 1, 2 

i8»lHlKfflTFT2 0O<£»aSV-X • KH>«8 2 

II, 2 2 1 <OSS^*5l . 5/imTtnH P^CDfg 
ffij[Hl£§fflT FT 3 0(D<g;»«V— X<g«3 1 1 <£>S2& 
«fi»«HK>fi«3 2 lOfiSttftO. 8/xmtt 
£<, C^LDDfi^fiS^HWJ, NS!a>ffi»[nI&l0T 
FT 2 OT»SL<ttfii«V-^ • KWf >««2 1 

1, 2 2 KOfiSSfiO. 8*>£>2 MmKiSigU P^ 
©BftHIKfflTFT 3 0T«<£«J9EV — X • FK>« 
«311, 3 2 1 cDg££;&0. 5^^Um[;Kt 
5. M^ei<0*frTTNS<OKl!ilHl8SfflTFT 3 0^*5 
^fiSSy-7'FK>fi83 1L 3 2 1(^)fi$ 
^P^^IEffijlHlSgfflTFT 2 0 tC*5tt*{S»ffiy — X • 

FK>«82 1 1, 2 2 1 (D^lzMVXmi . 5f» 
^6W3ffif*"C<0«HK»3e-r*tf, ISWTf^o & 
^f4^I(^CMOS TFTT't)£lfiCD (*5S9i 

&o HP^LdtN , W DrN , L d r P , w DfP *tjKToic 

0. 8^ ( L D r N -W DrN ) / ( L D t P -W DrP ) ^ 

1 . 2 5 

0. 8^ L D r N / L D r P ^ 1 . '2 5 

[oi4 4] igtc^ i i \z^T£v\z. NMommmr 

FTlO^ilgV-X - HK/Mlll, 121 
<D&2&l:Zfm& J £ti j etiL ri sL 1 »* W MlllD tU N 
SOB!ftig»fflTFT2 OOfiJBaEV — X • FK>I 
8211, 2 2 1 OfiSiSct^iliSr^n-enL.^LBD, 
Wd^ldd^L, P ^ £>Kfb [hISSIS T F T 3 0 jg^ y 
-X • H U"f 3 11, 3 2 1 <n&2£>&tfm$: J t 

tl-6tlL DrPL DD, W Dr PLDD t LfcZl^lZ. Lpisldd, W 
PiSlDBi LorNLDD* Wd,»LDD jW~F^^ 
N L D D /Wd r N L D D ) 
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1. 5<C ( L D r M } D /W D r M D D ) 

y— hSSA5>X;ft*BtfU |s|WFfC*>a8i£OA5>X 
[0 14 5] ^©i^^fiKLfcftTFTfCiSWSfiia 

ffiy-x • Ku-r >««<ofist, *:7«««rte 

i^H^^, HI 8*3<ktfHl 9 t:^f 0 018 
Ktt, LDD^ON^CDT FTK^t^ffi^y-X 

• KK>fiB«<Z)fi$^*>«i5iti:OH«S:^«L 2 8 
T^U LDD«|jgOPMOTFTtC*5WS<S»«V— 10 

* • K l/< >««©fiS it >t«t©Hff S*8L 2 

^MftfiS^PSR^N^cOli-rn^T F TTt)8 2 X 
10 IJ cm _J ilT^I)o TFT0?t*M-fXttW 
/L=10/10 (//m) "CfeO, y — X • FK >1 
JEttV ds = 5 VT» 0 , y— hmffiti V gs = 10V 
CO«IWtt*fC<fcn«, TFTTIiPIRtfN 

^51^&fnH Nl^TFTH^^filSV- 
x- KU-f>®«^SS*PS<DTFTtz:*3^i£»fle 
V-X • Fl^>««<Bfi£fc#LT*&l. 5fiS*>&» 

[0 14 6] —750 1 6 l;ttLDDiS©NlOTFT 
fc:fett£<g;«ffiy-X • HW>««OfiSi:*7U- 
^S«f<h<DM«*llil8L 3 OTSU L DD^jg^PM 
©TFTtC45»*«»*V-X • KU-f>««(OfiSi 30 
t7 U - ^Iffii^ii^iL 3 1 T^LTS^o Z 
ZX% fiSSV-X • FK>««C!)^»E«iflEH P 
m/Nl(D^fnOTFTTt), ^2X10 ,8 cm' s 
ilT^^o ft*M<XttW/L=10/10 (u 
m) 0 , y — X • H U-T >«JEtt V d s = 5 V"C* 

0, y-MEVgs = 0VT*5, ^(O^f^^m^ct 

[0 14 7] C<D«fc*»WO«ft**««fcffll^6tl 40 
£ 7 £ 5=- ^ V h U X««-Ctt3- T F T £ L D Dffijfi 
tcLTfe^^itCjJD^T, N^C0igft[iIS§ffiTFT2 0 
COfgigfty-X ■ K K 2 11, 2 2 1 <D&£ £ 

NM<DIifflTFTio©fiMy-x- KK><8« 
111, 12 l^S$ t );0^<SUfO, ^(£>fil 
ttJKlO. 8 36^6 2 MmSaetfiKoTgS. — ^> N1!<0 
IlfflTFT 1 • FK>I*1 1 

1. 12 10fiSBfili^2. 5^mgSTt^o £ 
3l^W^»lt, 02 0 tcH^L 4 2T^Tct-5 
KNS<0K»lHlgMlTFT2 0^)t>tSH+^^ 50 



( 27 ) #H¥9 - 1 1 6 1 6 7 

52 

/ (Ld r P L DD /W D r P L DD ) <3. 0 

<♦ -5-©— -S««L4 3-CS-rct5ICNS!<OH* 
ITFT1 0 U - ?MB(!6T/hS < SoTIB 

b^&PS!<7)B»|HlKfflTFT3 0<Ofi««y — X 
•HK>ISS3 11, 3 2 1 <£>fi££NS<£>IK»j[Hlgg 
fflTFT2 • 1. 2 

2 1 <Dft£ ctO t)ffl< LTtD, -£*<CHfitt»0. 5*>£ 
cntCJ:O0 2 0 Kj&JBL 4 4T^ 
"T «k 3 l~ P ^^SBKlHlSSffi T F T 3 0 <7>:t >ii*iNS 
<£>|g»!j[I!g§fflTFT2 0©:*>«ffi£H«®U^;i/£-C 

tNS<7)TFTi<OPflTtt*^it<X?&t|BftHi;TfeSfc 
66, y-h«F*t>StSRI*T?»* 0 

[0 14 8] (m4JgJg(CS&ttSLDDS) ^n^Ttf) 
IKKTttN^(Oiii*fflTFT<Z)l£»ffiy — X • F I/O 
<a«OlSS2 /zmtU N^cD^aiHlgSffiTFT^ffi 
S^y-X • FK >««C0fi$Sr 1 . S^milTf 

KlfjleJSSfflTFTcofgSSy-X • FK>I«©fiS 
iOKf^^^tnH BiSifi«fc*tt£TFT<B;*- 

r7 u — tJ7*8fc©{g:«<fc, igffijims&gBfc^tt^TFTco^ 

-2. O/zmiU PS^tBB8fflTFT©May 
-X- FK>S^fi^^0. 5-1. 0 umtlsT 

ffiE^o PScD!B»lilKfflTFT(Ofi»«y-x ■ FK 
>^«COg $ £ N m<DmW}\n\&m T F t ofggg y -X 

P^OiK»tBlS§fflTFTc7){SjgSy-X • FH>«8 
<Ofi$&N^©Kl&|iIBSfflTFT(D«»«y — X • HI/ 
<>««COfi*f'J*LT»l/3*^*?ll/l. 5{g£ 

T<ottHtct2S-r*T.tf, *n&<a*>««*ii&ra*K:-r 
[0149] (^mmm 5 »ib) *mn<DW, 5 

li#LDD TFTO#tt*t»flEV-X • FK>® 
U STFT(0|«M*1 iiil*^l^4i 

[0150] *femom& t &7fi&mi*'7i7 7 L <<<7vbv 

^X*«±^e«iliII»«^»«StiCMOSIiII»*«fiE 
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^KtejBflEV-X • KK>««£iA5LDD«iaS 

SSiOKiSSStiTBSo MfcSg 1 SWlO|*ffl 
»J»h5>^x^tc:*frt«ffiiBflEy-x • KK>fi« 10 
<B^tt**KttaS 1 ^m^KKjIeJSSJSMi h 7»7 

[0 15 1] BlWNi^igfflTFT 1 OCOfg©^ 
V — X • FK>«1 11, 121 (DfiSttN^COK 
ffij[nI£&fflTFT 2 OOiaSV-X ■ FU-f >ffi«2 1 

1, 2 2 1©fiS<kDS<K^LT»So W^liNS© 20 
HStfflTFT 1 O^fgigV-X • HH >fittl 1 

1. 1 2 l£OS$^gj2/zmT^§(DI:^t, N^<Z>|g 
«jtilg§ffiTFT2 0<Z>fijftfty-X • h*K>««2 1 

I. 2 2 1 ©fiSteiKjl . 5MmT*5o |W|P#tCN^c7) 
WffiTFT 1 0 tC^o^^fgfSmy-X • HK>fi« 
111, 1 2 lCO=f«*»ftt4Na!OB»|il»fflTFT 
2 0 fC&tf £fgS«y-X * H U-f >«« 2 11, 2 2 

TttNSi^lBiSfflTFT 1 0©(£«ftV — X ■ KH> 
S«11L 1 2 1 fC*5WS^*Ei»»«€:*5 0. 4X1 30 
0 18 cm' 5 £U NS^KftEIKfflTFT 2 0 ©fl£»« 
V-X- FK>«2 11, 2 2 1 ^*3frtS^*fi«|» 

^£S$0. 7 X 1 0 ,s cm" 3 <hf£ 0 

Kffi»Kh5>^X*<Dffi»fiy-X • Kl"-f >fig«3 

II, 3 2 1 cOg^^N^co|g»jlpIg§ffl*JKh^>> ? X 
*<offi«Ky-7« KK>««2ii, 2 2 1©S$ 

F T 2 0 ©ffi;jft8£y--X • H V<i >Mi& 2 11, 2 2 1 
OfiSjWBl. Pl!0OlEI!>[eJg§fflTF 40 

T 3 0 y-X«« 3 1 1 ©S^EW«gFl/ 

-f>««3 2 lCDfi$tt#9 0. ^COLD 

D««<ofis<oi8«tt, NM(Dmm\Bi$&mT f t 2 0 x* 

ffSKliiiSty-7- HK>fi«2i 1, 221 
£>fi££3§0. 8^e> 2 /zmfefS^U P ^OiKSjimSS 
ffiTFT3 0Ttttej»«y-X • HK>fi«3 1 1, 

O^#TTNMc0iK»lE]SSffiT F T 3 0 fc*5^Sfij(|« 
y-X« KK>««3 1 1, 3 2 1 C0fi££P^!c£>iK 
MiTFT2 0*C*5ttSflS»JKy-X • HK >« 50 
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• 211, 2 2 10fi$t:«lt*5l. 5ffltt>Sj»3« 

PS!C0K»|gKfflTFT3 0CDjg;»*y — X ■ HK> 
M^3 11, 3 2 1 tC^tt^^F&E^ii^^, N^<7)^» 
[US§fflTFT2 0<Dfi«flEy-X • HW>««2 1 
1, 2 2 1 J3*WS^JW»«J»^*fbTiili<KSbT* 
fctxH Nffl©»»0»;BTFT2 OTMU {g?g 
aEy-X*HW>S82 1 1 1 2 2 KO^FttttaiJt* 
*5 0. 7 x 1 0 18 cm" 3 tCi8^LT*S<75tC*fbT, P 
M<^iEK;[Hlg&fflTFT 3 Otft <£«Ky-X • HK 

>a«3ii, 3 2 1 (D^m^mm^m s . oxio 18 

cm- ! l:StT$)§„ t/^^, P^COlgffijtHlKfflT 
FT 3 0 fC&tf^fSMSgy-X • FK>fi«3 1 1. 
3 2 1 ©^*Eft» J SSrNSOffi»lEll»fflTFT2 0 
tt^fgSSy-X • Fl/^>S^2 1 1, 2 2 1C0^^E 

*S. Ml5M(?)CMOS TFTTtllflO 

/S^n-So MP^L DrN , W DrN , L d r p , W DrP 

(DjZO. 8^ (Ld r H -W DrN ) / ( L d r P ' Wp r P ) 

2 5*jiftt«Bfri?»nn tf—bmmw? 

x^ofSSSy-x • h*W >fi8©fiS*j:^(iSf 
tlftlL tr uDD, W DrNLDD£ hU P^offil6lil8Sffl*IK 
h^>S?X^O<g;»fty— X • HH >®«<£>g£*3<fc 

tfi^n^nLD^^D, w DrPLDD ibfc<h^tc, l 

D r N L D D i W» i N I D D t L D r P L D D Wd r f L 0 » ^ 

1. 5< ( L 0 r * L D D /W D r N L D D ) / ( L D r P L D D / W 
DtPLDd) 3 . 0 

[0 15 3] «C*3^5^fStr»ttSLDDg©ig^tt 
(fg4Jg|gfc;!&tt*LDDg) {C^T-So XLDD98 

mm) i:*f5. 

[0 15 4] (#fgHJ©?g6fl2JS) *5ZW<D&6MmiZ 
N M *5 J; P ^ © h 7 > V X i? \Z «t 9 C M O S E gg 

DrPLDD<^L / ^lctcS't*-, LdtHDDi W» r N L D D i L D r P I D D » 

w Dr p LDD ^, 

( L D r N L D D /W D f N L D D ) ^ ( L D r P L D D / W D r P L D D ) 

[0 15 5] £ni£K9§LT#&«K:LDD T F TO 
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;i/JfitfCtLDD««fCfiHT-S>LDDlgtrt05g#T* 

-^Pffl©»»Kttil«Na!<O»»iKJ:0t>iS^ 
b£«CPSTFT<7)ft>^jgfelliNSTFT^ 

MtS©Tt§. P^O|gi!ilElgSfflTFT 3 0TB: 
5 LTfii«V-X • F l/-f ><g« 3 11, 3 2 1 t3^5 

>fl:^tchNST F T ^SK*^ >*Jl/-tMXSrp 10 

D r S * L D rP, W D r r ffi 

0. 8 ^ (Ld i N -W DrS ) / ( L D r P -W DrP ) ^ 

1.25 

w-sn&m fiP%»i»ffi<D*#*ffl^'&t>-&s^fcpi 

[0 15 6] ±^Rtmm<DmM\tLDD TFTSffll/i 
ftlil»BfTCMOSlHl»*#l«-r-&*lW«a!*cty» 30 

2^m^^iK»jiHis§ffi*Mh^>> ? x^i, mmmmz 

• Kl^-f >««&«ASLDD*iS4:«oTjg 

ffiV-X • F U< ill, 121 <7)fiS*5<t^1i 

S-^n-etiLpi [L d B > Wmudd^u » l »«S!<Z)KI!i 
0Bffl*Blh5>>?X^(DiSjB«y-x • KU-f >«« 40 
2 11, 2 2 1 co^^^cfc^i|B^^n-^nL DrtLDD , w 

D r I I D D ^ ^ <t * Lp i [ L D D t Wp j | L D D * L D r I L D D * W 
D r 1 L D D \% •* 

(Lpi UJj/Wpi udd) ^ (Lpr t LDd/Wbt 1 ldd) 

[0157] z.<D&o\zm$iTz>zi. Nm<Dmm®$&m 

Hl/^>S*2 1 1, 2 
2 1 fC*ttS«Slffl3&«/Jx* <3iS»fc*frt, 
8E*SSClt**T^So — NIH<Dia*fflT FT 1 0 
Tte, fi»£y — X • F U< >fig« 111, 121 fC® 50 
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[0 15 8] (*H%9J<a4fr&) »l»tltt^L*3» 

ttTKWL&.fc'SK:, STFT^TfiiflEy-X- 

F U-f >««<Z)1M X SKjSftT £ CilCioTTFT 

n&^fci*T*>«fc^. 0y*&iSI3«!ii<fcSB6«ffi<fc£: 
fc&TFT(c*3^5<g:«agy— ^ • HK>S«ow 

[0159] x^-rno^sepijgti^^Tt) lHSifefc 

D l^<^TFT^^UT®^^cO*^iA^^fT3^^tC 

[0160] (^ss^cojssi^SBSffl^ifcm^ai 

jt^^/\°-y^;i/n >bf^-^- (y-hpc) coe#: 

ft, NOR^-K T^^BMftfSJNR, ^y^EHS 
1, ^^/WUXHL ?y3 L ®%&2. U-feyFSil, A 

n d y — f , u-tyM»2, 

S6ty hD/A3Wt-^-, CMOS7tD^X^ 
>< y?-t&}ifr*>j$LZ> 6 tf-/ F^v^Ol^-^ F^-f A— 
S7 Jf>f ^ N 'J ? XSfi^ftll/TlBO , 21*16 ft 
ao@Bfc8T*»B©CMO S fflR¥*tt£K*> 6 Hi 

TFTkfttttgT^^ COy-FPC^#^tcH 

ofi«fM«fflBi«T?, a.^»H&a*iiiffi**^--5ie/h 

[0 16 1] 

[3891<03»Jli] Et±R91b£J;3K:, *«W<o»l»J| 

tc«*»K***««Ttt, cMosHK^wja-r-sw 

IHNS*3J:tJfPffl^>TFTtt, LDDig^fLTl^ 
(h^fef', PS©TFTl:*Wilft- FK>gJ| 
«>^F*6*»»ffitt> N^(DTFTtC*5tt^{£iSSy-X • 

bT»**t-*»»*«fiJRaEy-^««*J:^e»K F U 
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SEjWBftSn*. £<D&»S/DSflE^S/G»EE**K 

[C, CMOS@i8©ffi»«8Kt>/hS<«*. SSK. P 
S<Z)TFTfci3tt£<g»S£V--X • KK>ffl«OT« 
««KttNa0TFT(O^ni;tkLTift^&fe, §TF 10 

-rfc b^s^A*^>x*>jsm-r\ 

[0 16 2] *«^^»2Jg!8^«S*a^KHT ! 
tt, STFmDDiMtlTWttfel:, mi 

««05^«»jB*tt, »l»«ffl<0B»0»fljTFTi;: 20 

D«ifiiC«fcSj»*K:ft]7LT, H*/flTFT<O:*:7«8K<0 

-HCDfgMt, igitj(iIg§ffiTFT0O^->ffiSft^-gc^^ 

[0 16 3] *^0§£OS31IT11 STFTRDD 

x • hk mimnM&&zfm2mnm<D* 30 

IMJTFT<D(5»«V-X • FKXWcfcD 

1 MiiS«l:a:oT^5 ^t^Siit 
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